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SYLLABUS

This report presents the results of studies to determine the feasibility of providing
increased levels of hurricane surge protection for several communities on the west bank of
the Mississippi River in the vicinity of New Orleans. The study area, with a population of
nearly 24,000 residents, is bounded by Bayou Segnette to the east, Lake Cataouatche to the
south, the Mississippi River to the north, and the St. Charles Parish line to the west. The
study area includes approximately 20,000 acres of which approximately 11,000 acres are
forested lands.

During the study, investigations identified and analyzed both non-structural and
structural alternatives for providing hurricane surge protection in addition to the alternative
of "no action.” For the Lake Cataouatche area, investigations showed that feasible non-
structural measures were already part of the without-project conditions and that structural
alternatives were feasible.

The study area has a relatively low level of hurricane protection, and the surge
produced by a severe hurricane could result in the catastrophic loss of life and property
damage. Hurricane Juan (1985), a category 1 hurricane, battered the Louisiana coast for
several days, producing stages in the study area estimated to have a 60-year return
frequency. The quick action and massive flood fighting efforts by the West Jefferson
Levee District, the Parish of Jefferson, the Louisiana National Guard, and thousands of
volunteers prevented the flooding of potentially catastrophic proportions. Hurricane
Andrew (1992), a more severe category 3 hurricane threatened the study area as it
approached the Louisiana coast, but maintained a more westerly track making landfall in
south-central Louisiana. The low level of hurricane protection within the study area,
caused local officials to issue evacuation orders approximately 36 hours prior to Andrew’s
projected landfall. This caused widespread confusion that resulted in very low
participation rates among the west bank residents. The low participation rates left much of
the population vulnerable if Hurricane Andrew had approached on a more critical path.

The needs of the study area related to hurricane protection can be demonstrated by
the fact that of the 7,966 residential structures located within the study area 2,539 (or
nearly 32%) are located in areas vulnerable to flooding by the 100-year event and 5,035
(or over 63%) are located in areas vulnerable to flooding from the 500-year storm. A



similar percentage of the commercial facilities within the study area are also susceptible to
flooding. Expected damages under the without-project conditions as a result of the 100-
year event are in excess of $102 million. The potential damages increase to over $165
million for the 500-year event. The equivalent annual damages for the without-project
conditions are estimated at $7,961,000 for existing conditions and $18,815,000 for future
conditions.

Plans considered in detail include Plan 1B (levee/floodwall combination) and
Plan 1C (modified levee). Either plan would fulfill the primary objective of providing
improved hurricane protection for the study area. The plans were evaluated at the 100-
year, 200-year and SPH levels of protection. Both plans follow the same general
alignment and would provide protection to the same residential and commercial facilities.
The only major difference between the two plans is the method of construction that would
be used to increase the level of protection.

The recommended plan (Plan 1C - SPH protection) would provide for the
construction of levees and floodwalls extending from Bayou Segnette State Park to the St.
Charles Parish line. The existing non-Federal levee would be enlarged from the southern
limits of Bayou Segnette State Park to the tie-in at U.S. Hwy. 90. The levee would be
constructed using material excavated from the existing exterior canal. A combination
levee/floodwall would be constructed through Bayou Segnette State Park and swing gates
would be provided to maintain pedestrian and vehicular access. The floodwall would be
capped with concrete and textured to blend with the natural park setting. The Bayou
Segnette Pumping Station would be modified by replacing the existing fronting protection
with a pile supported T-wall. A floodwall constructed along Bayou Segnette would extend
the protection north of the pumping station to the authorized Westwego to Harvey Canal
project. The proposed tie-in would delete the westside closure from the authorized project
resulting in a significant cost savings. The protection along the western boundary of the
study area would be accomplished by constructing a levee north of U.S. Hwy. 90 over the
existing South Kenner Road.

Implementing the recommended plan would provide protection to the Lake
Cataouatche area and would tie the line of protection to the authorized Westwego to
Harvey Canal project. The Westwego to Harvey Canal project was authorized by the
Water Resources Development Act of 1986, and construction of the project began in early
1991. - The proposed modification to the authorized project would extend the protection
from Westwego to the St. Charles Parish line, prov1d1ng SPH protection to an additional
24,000 west bank residents.



The total project first cost of the recommended plan is $14,806,000. Eliminating
the westside closure as a feature of the authorized Westwego to Harvey Canal project
would result in a savings of $5,286,000. These savings are not claimed in the economic
analysis for the Lake Cataouatche project, but rather as a cost offset for the Westwego to
Harvey Canal project. Total average annual costs for the tentatively selected plan are
estimated to be $1,402,000. Annual operation, maintenance, repair, replacement, and
rehabilitation costs, which are included in the previous totals, are $109,000. The costs are
based on October 1996 price levels at an interest rate of 7%/, percent with a project life of
100 years. The equivalent annual benefits are estimated to be $8,056,000. The benefit-to-
cost (B/C) ratio is 5.74 to 1. There is a 99.2 percent chance that the B/C ratio would
exceed 1.0 and a 95.2 percent chance that the B/C ratio would exceed 2.0. The annual net
benefits, the difference in equivalent annual benefits and annual costs, are $6,654,000. The
total project first costs of $14,806,000 would be apportioned $9,624,000 Federal and
$5,182,000 non-Federal.

The primary impacts of the recommended plan would be the possible loss of 57
acres of bottomland hardwoods. All direct losses of habitat value would be mitigated
through the implementation of a mitigation plan consisting of acquisition, bottomland
hardwood habitat development, and management of a 39-acre tract located adjacent to
Bayou Segnette State Park. The average annual cost of the mitigation plan is $12,000.
Implementing this mitigation feature would compensate, in-kind, all direct project-induced
habitat losses to the fullest extent possible. In addition to meeting the requirements of
Section 404(r) of Public Law 92-500, the New Orleans District has completed Section 401,
State Water Quality Certification.
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INTRODUCTION

This report consists of two volumes. The first volume is a presentation of the study
results, including overall project formulation processes; an analysis of the environmental
impacts; a summary of the economic analysis; the study recommendations; and the
environmental impact statement. The second volume, a set of technical appendixes,
contains technical data in support of information presented in the main report. These
appendixes are included primarily as an aid to the technical reviewer.

STUDY AUTHORITY

This study is being conducted as a post authorization change (PAC) to the Westwego
to Harvey Canal Hurricane Protection Project. The Westbank Hurricane Protection Levee,
Jefferson Parish, Louisiana (subsequently renamed Westwego to Harvey Canal Hurricane
Protection) was authorized by Section 401(b) of the Water Resources Development Act of
1986, Public Law 99-662, approved November 17, 1986, in accordance with the plan of
protection identified in a February 1984 draft environmental impact statement, subject to a
final report of the Chief of Engineers, and with such other modifications as recommended
by the Assistant Secretary of the Army (Civil Works). The Chief of Engineers report for
the West Bank of the Mississippi River in the Vicinity of New Orleans, Louisiana, was
dated August 9, 1988. The position of the Assistant Secretary of the Army (Civil Works)
was submitted to the Office of Management and Budget on October 11, 1988.

STUDY PURPOSE AND SCOPE

The purpose of this report is to present the results of studies to determine the
feasibility of modifying the Westwego to Harvey Canal Hurricane Protection Project to
provide additional hurricane surge protection to that portion of the west bank of the
Mississippi River between Bayou Segnette and the St. Charles Parish line. The study area
is located entirely within Jefferson Parish, Louisiana.



REPORT AND STUDY PROCESS

This report provides the detailed findings of investigations to determine the
feasibility of the proposed modifications, including the Environmental Impact Statement
(EIS), Real Estate Supplement, Engineering Appendix, and Economics Appendix. The
report addresses the feasibility of providing additional hurricane surge protection for the
area located on the west bank of the Mississippi River generally bounded by Bayou
Segnette to the east, Lake Cataouatche to the south, the Mississippi River to the north, and
the Jefferson/St. Charles Parish line to the west.

The draft report and draft EIS were furnished to Federal, state, and local agencies
and other interested parties for review on October 4, 1996. On November 7, 1996,
following the circulation of these documents, a public meeting was held to discuss the
report recommendations. Following the public meeting and receipt of comments on the
draft report and EIS, responses were prepared to all comments received and a final report
was prepared.

The final report will be submitted to the Lower Mississippi Valley Division Engineer
in Vicksburg, Mississippi. The Lower Mississippi Valley Division Engineer will issue a
public notice of availability of the report and forward the report, with his
recommendations, to the Office of the Chief of Engineers. The Office of the Chief of
Engineers will review the report, authorize the filing of the final EIS with EPA, and
coordinate the report with other Federal and state agencies and with the Governor of
Louisiana. Upon receipt of comments from the Federal and state agencies, the Office of
the Chief of Engineers will complete its final assessment. The Office of the Chief of
Engineers will then submit its report to the Office of the Secretary of the Army.

The Secretary of the Army will obtain the comments of the President’s Office of
Management and Budget, sign the Record of Decision, and transmit the report with his
recommendation to Congress for action.

PRIOR STUDIES AND REPORTS

A number of studies and reports on water resources development in the vicinity of
the study area have been prepared by the U.S. Army Corps of Engineers, other Federal, -
state, and local agencies, research institutes, and individuals. Previous Federal and non-



Federal studies have established an extensive data base for this report. The more relevant
studies, reports, and projects are described in the following paragraphs.

STUDIES AND REPORTS ON WEST BANK HURRICANE PROTECTION

* A feasibility report entitled "West Bank of the Mississippi River in the Vicinity of
New Orleans, Louisiana,” was published by the U.S. Army Corps of Engineers in
December 1986. The report investigated the feasibility of providing hurricane surge
protection to that portion of the west bank of the Mississippi River in Jefferson Parish
between the Harvey Canal and Westwego and down to the vicinity of Crown Point,
Louisiana. The report recommended implementing a plan that would provide hurricane
protection to an area on the west bank between Westwego and the Harvey Canal north of
Crown Point (see Plate 1). The project was authorized by the Water Resources
Development Act of 1986 (Public Law 99-662). Construction of the project was initiated
in early 1991. The West Jefferson Levee District is the non-Federal sponsor for the
project.

* A feasibility report entitled "West Bank of the Mississippi River in the Vicinity of
New Orleans, Louisiana (East of the Harvey Canal)" was completed by the U. S. Army
Corps of Engineers in August 1994. The study investigated the feasibility of providing
hurricane surge protection to that portion of the west bank of metropolitan New Orleans
from the Harvey Canal eastward to the Mississippi River (see Plate 1). The final report
recommended that the existing West Bank Hurricane Protection Project, Jefferson Parish,
Louisiana, authorized by the Water Resources Development Act of 1986, Public Law 99-
662, approved November 17, 1986, be modified to provide additional hurricane protection
east of the Harvey Canal. The report also recommended the level of protection for the
area east of the Algiers Canal deviate from the NED level of protection and provide
protection for the Standard Project Hurricane (SPH). The Division Engineer’s Notice was
issued on September 1, 1994. The Chief of Engineer’s report was issued on May 1, 1995.
Preconstruction, engineering, and design was initiated in late 1994 and is continuing. The
project was authorized by the Water Resources Development Act of 1996.

* A reconnaissance study entitled "West Bank Hurricane Protection, Lake
Cataouatche, Louisiana,” was completed by the U. S. Army Corps of Engineers in
February 1992. The study investigated the feasibility of providing hurricane surge
protection to that portion of the west bank of the Mississippi River in Jefferson Parish
between Bayou Segnette and the St. Charles Parish line (see Plate 1). A 100-year level of
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protection was found to be economically justified based on constructing a combination
levee/sheetpile wall along the alignment followed by the existing non-Federal levee. Due
to potential impacts to the Westwego to Harvey Canal project, the study is proceeding as a
post authorization change (PAC).

OTHER STUDIES AND REPORTS

* A report entitled "Flood Control, Mississippi River and Tributaries," published as
House Document No. 90, 70th Congress, 1st Session, submitted December 8, 1927,
resulted in authorization of a project by the Flood Control Act of May 15, 1928. The
project provides comprehensive flood control for the lower Mississippi Valley below Cairo,
Illinois, and has had a significant impact on water and land resources in the study area.
Features of the project pertinent to the study area are:

(a) The Mississippi River levees extend from Baton Rouge, Louisiana, to Bohemia,
Louisiana, on the east bank and from above the study area to Venice, Louisiana, on the
west bank. They provide protection from the standard project flood (SPF) on the
Mississippi River and Tributaries system. The levees are essentially complete in the study
area except in locations where additional work is required to bring them up to project
grade.

(b) The Bonnet Carre Spillway is located upstream of New Orleans, Louisiana, on
the east bank of the Mississippi River in the vicinity of Norco, Louisiana. The purpose of
the spillway is to divert Mississippi River flows into Lake Pontchartrain to lower flood
stages on the Mississippi River in the New Orleans area. The spillway was completed in
1932.

(c) Revetments and foreshore protection have been constructed along the Mississippi
River to prevent erosion. Revetments are constructed where levees or development is
threatened by bank caving or where unsatisfactory alignment and channel conditions are
developing. Construction of this feature is continuing as needed.

* The U.S. Army Corps of Engineers prepared a final feasibility report, "Louisiana
Coastal Area, Freshwater Diversion to Barataria and Breton Sound Basins" in September
1984. The report recommends diverting Mississippi River water near Caernarvon into the
Breton Sound and near Davis Pond into the Barataria Basin to enhance habitat conditions
and improve fish and wildlife resources. The Davis Pond site is located just west of the
Lake Cataouatche study area. The report also recommends that the plan be implemented
under the authorized Mississippi Delta Region Project, which is identical in purpose. The
diversions would reduce land loss and save about 99,200 acres of marsh. Construction of
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the Caernarvon structure was completed in early 1991. Advanced engineering and design
studies on the Davis Pond feature are underway.

* The Louisiana Department of Natural Resources published a report entitled
"Recommendations for Freshwater Diversion to Louisiana Estuaries East of the Mississippi
River” in June 1982. The report recommends that Mississippi River water be diverted to
the Lake Pontchartrain Basin and the Breton Sound Basin to improve production of fish
and wildlife resources. The report parallels and confirms studies conducted by the U.S.
Army Corps of Engineers under the Louisiana Coastal Area and Mississippi and Louisiana
Estuarine Area studies.

* The "Louisiana Coastal Wetlands Restoration Plan," a comprehensive plan for
restoring and conserving the coastal wetlands of Louisiana, was mandated by the Coastal
Wetlands Planning, Protection and Restoration Act (CWPPRA). The final report was
submitted to higher authority in December 1993, and the Record of Decision on the
Programmatic Environmental Impact Statement was signed in March 1994. The report
details the process by which wetlands restoration plans were developed for the nine
hydrologic basins in the coastal zone. The projects presented in the report far exceed the
CWPPRA’s funding capacity (approximately $40 million per year from 1991 to 1997,
including 25 percent cost sharing by the state of Louisiana). The task force established by
CWPPRA is initiating feasibility studies with a view toward securing authorization and
funding for a number of large-scale projects.

* The U.S. Army Corps of Engineers completed a reconnaissance report, "Jefferson
and Orleans Parishes, Louisiana Urban Flood Control and Water Quality Management," in
July 1992. The study was authorized by Senate and House resolutions to investigate
rainfall flooding and water quality problems associated with storm water runoff in
Jefferson and Orleans Parishes. A total of nine urban flood control plans, five in Jefferson
Parish and four in Orleans Parish, were determined to be economically feasible. The
Jefferson Parish Council signed a feasibility cost sharing agreement in January 1994 to
participate in a four-year urban flood control feasibility study. The Sewerage and Water
Board of New Orleans, the local sponsor for the Orleans Parish study, signed their
feasibility cost sharing agreement in June 1994. Both feasibility studies are underway.

* The "Lake Pontchartrain, Louisiana, and Vicinity" project was authorized by the
Flood Control Act of 1965 and by the Water Resources Development Act of 1974. The
authorized project provided for a standard project hurricane level of protection for the
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developed areas on the east bank of the Mississippi River in Jefferson, Orleans, St.
Bernard, and St. Charles Parishes. The plan provided for the construction of a system of
levees and a hurricane surge barrier across the tidal inlets to Lake Pontchartrain. The
hurricane surge barrier allowed levees along Lake Pontchartrain to be lower in elevation.
In December 1977, a Federal court injunction stopped construction of portions of the
authorized project until a new Environmental Impact Statement could be prepared. A
reevaluation study, dated July 1984, recommended construction of the Lake Pontchartrain
High Level Plan and the Chalmette Area Plan. The plans consist of raising existing levees
and constructing new levees, with no barriers at the entrance to Lake Pontchartrain.
Construction of the revised project is continuing.

* The U.S. Army Corps of Engineers completed the "Southeast Louisiana Hurricane
Preparedness Study" in August 1994. The purpose of the study was to provide state and
local emergency managers with detailed information concerning the potential levels of
hurricane surge flooding in nine southeastern Louisiana parishes. Information contained in
the report provides a framework within which the state and each parish can update and
revise existing hurricane evacuation plans and from which operational procedures and
decision guides for future hurricane threats can be developed. Information presented in the
report is based on existing conditions and conditions that are expected to occur in the
immediate-future. No attempt was made to project future conditions.

* A report entitled "Louisiana-Texas Intracoastal Waterway, New Orleans, Louisiana
to Corpus Christi, Texas," was published as House Document No. 230, 76th Congress, 1st
Session. The project provides for an inland channel, 12 feet deep and 125 feet wide from
the mouth of the Rigolettes to the Sabine River and includes eight primary navigation
locks and 384 miles of channel. The Harvey Lock, connecting the inland channel to the
Mississippi River, was completed in 1935. The main stem of the waterway was completed
to the 12-foot project depth in 1948. The Algiers Canal alternate route and the Algiers
Lock were completed in 1956. The Guif Intracoastal Waterway project was modified by
the River and Harbor Act of October 1962 to provide for a channel 16 feet deep and 150
feet wide between the Mississippi River and the Atchafalaya River via the Algiers Canal
alternate route and a channel 16 feet deep by 200 feet wide between the Atchafalaya River
and the Sabine River. This enlargement has been deauthorized.

* A report entitled "New Orleans to Venice, Louisiana, Hurricane Protection," was
published as House Document No. 550, 87th Congress, 2nd Session. The project provides
hurricane protection to developed areas in Plaquemines Parish along the Mississippi River.
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The locally-constructed back levee on the west bank of the Mississippi River from City
Price to Venice would be enlarged and the existing levee from Phoenix to Bohemia on the
east bank of the Mississippi River would be raised to provide additional hurricane
protection. Work on these features is underway. The General Design Memorandum
Supplement No. 5, dated October 1983, provides for the creation of 297 acres of marsh in
the Delta-Breton National Wildlife Refuse as mitigation for marsh loss caused by the
levees.

* A study of drainage and hurricane protection along the Harvey Canal and Bayou
Barataria between the Roussel Pumping Station and Crown Point was authorized by
resolutions adopted September 11, 1961, and May 10, 1962, by the U.S. Senate and House
Committees. The study was completed and approved for construction on January 22,
1964. Construction of the Harvey Canal-Bayou Barataria levee was initiated under the
authority of Section 205 of the Flood Control Act of 1948 (Public Law 87-874). The
project has not been completed.

* The Louisiana Department of Natural Resources published a report entitled
"Louisiana’s Eroding Coastline: Recommendations for Protection,” in June 1982. The
report recognizes that future losses of coastal wetlands is unavoidable and will require
either retreat of development from the coastal zone or increasingly greater levels of
protection. Areas with initial erosion problems were identified and ranked according to
severity. The report recommends development and implementation of a shoreline
protection plan and proposes a number of pilot projects using water and sediment
diversions, dredged material placement, and vegetation planting as a means to reduce
erosion. A study to determine future coastal conditions, including changes in shoreline
configuration and impacts on developed areas, is also recommended.



PROBLEM IDENTIFICATION

INTRODUCTION

To determine the problems and needs of the study area as related to hurricane
protection, it is necessary to understand the national objective of water and related land
resources planning as well as the past, present, and projected future conditions. This
section contains a summary of information related to social, economic, and environmental
resources of the study area, and provides a basis for determining the potential economic,
social, and environmental effects of hurricane-induced flooding.

THE NATIONAL OBJECTIVE

The national planning objective, as defined by the "Economic and Environmental
Principles and Guidelines for Water and Related Land Resources Implementation Studies”
of the U.S. Water Resources Council, is to contribute to the national economic
development consistent with protecting the Nation’s environment, in accord with national
environmental statutes, applicable executive orders, and other national planning
requirements. The Principles and Guidelines require formulation of a plan that reasonably
maximizes net national economic development benefits, consistent with the national
objective. Such a plan is to be identified as the national economic development (NED)
plan. The Principles and Guidelines further require that "A plan recommending Federal
action is to be the alternative plan with the greatest net economic benefit consistent with
protecting the Nation’s environment (the NED plan)...."

EXISTING CONDITIONS
LOCATION

This report addresses the need for hurricane protection for the Lake Cataouatche area
of Jefferson Parish, Louisiana, as shown on Plate 2. The study area is located on the west
bank of the Mississippi River and is generally bounded by Bayou Segnette to the east,
Lake Cataouatche to the south, the Mississippi River to the north, and the Jefferson
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Parish/St. Charles Parish line to the west. The study area lies within the Barataria Basin
which is bounded by the Bayou Lafourche Ridge to the west, the Mississippi River to the
north and east, and the Gulf of Mexico to the south. Tidal waters can be carried into the
study area through Lakes Cataouatche and Salvador. Freshwater is introduced into the
study area primarily by direct rainfall.

PHYSICAL SETTING

Physiography. The study area is located on the Deltaic portion of the Mississippi
River Alluvial Plain. Specifically, the area is located on the northern edge of the Barataria
Basin on the western side of the Mississippi River between miles 105 to 114 above Head
of Passes. The Barataria Basin is an interdistributary basin dominated by features which
include natural levee ridges, crevasse-splay deposits, marsh, lakes, and swamps. The
eastern and northern edge of the basin is defined by the natural levee ridge of the
Mississippi River and the western edge of the basin is defined by the Bayou Lafourche
natural levee ridge. The Gulf of Mexico constitutes the southern boundary. Natural
elevations within the study area vary from approximately +10 feet National Geodetic
Vertical Datum (NGVD) along the natural ridges of the Mississippi River to near sea level
(0 feet NGVD) in the back swamp and lake areas to below sea level in many of the
urbanized areas which are under forced drainage.

The physical and topographic characteristics of the study area have created the need
for protection levees, drainage canals, and pumping stations. Protection from high seasonal
flows on the Mississippi River is provided by levees constructed as features of the
Mississippi River and Tributaries Flood Control Project. The elevation of the Mississippi
River levees within the Lake Cataouatche area average between 25.0 and 26.0 feet NGVD.
In addition to the threat of flooding from the Mississippi River, the study area is also at
risk to inundation from hurricane surge. The surge generated by hurricanes in the Gulf of
Mexico can travel across the marsh and through the many natural and man-made channels
to threaten the area from the south. To protect the area from tidal and storm surge
flooding, local interests have constructed a network of levees that provide a limited degree
of protection.

Geology. The geologic history since the end of the Pleistocene Epoch is pertinent to
the area. At the close of the Pleistocene, sea level was approximately 360 to 400 feet
below present sea level and the Mississippi River was entrenched into the older Pleistocene
sediments to the west of the project. As sea level rose to its present stand, the entrenched
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valley was filled with sediment by the Mississippi River, resulting in an increase in
meandering and channel migration. This meandering and channel migration has resulted in
a series of deltas extending into the Gulf of Mexico. Seven Holocene deltas are
recognized in the lower Mississippi River Valley; however, only four deltas are relevant to
the project area. The oldest of the four deltas in the vicinity of the project was the
Cocodrie Delta whose distal edges extended across the New Orleans area from west to
east. After a diversion to the west and toe formation of the Teche Delta, the course of the
Mississippi River returned to the New Orleans area forming the St. Bernard Delta which
followed the same general course as the Cocodrie Delta but extended further to the east. It
was during this period that maximum sedimentation into the area occurred via the Bayou
Barataria and Bayou des Familles distributaries. A shifting of the river course upstream, in
response to a shorter route to the Gulf, resulted in the formation of the Lafourche Delta
southwest of the project area. A final shift of the river brought the flow into its present
course forming the Plaquemine Delta just south of New Orleans and the present Balize
Delta below the Plaquemine Delta. Development of the deltas below New Orleans have
resulted in the gradual degradation of the study area through subsidence and shoreline

retreat.

Subsidence. The project area lies in a region of active subsidence that is allowing
transgression of Gulf waters. Apparent subsidence and land loss are caused by four major
natural processes:

(1) consolidation of soft, compressible sediments,

(2) eustatic sea level rise,

(3) decrease in suspended sediments reaching the marsh areas from the Mississippi

River, and
(4) attack of coastal areas by wave action.

Apparent subsidence is estimated to occur at a rate of 1.4 feet per century within the
leveed areas and from 0.6 to 1.2 feet per century in unleveed areas. Sea level rise has
been measured at approximately 0.50 feet per century. Subsidence within the delta and sea
level rise are natural processes that can be expected to continue.

Soils. The surface and shallow subsurface within the study area is composed of
natural levee, marsh, swamp, interdistributary, and prodelta deposits. Soil borings taken
between March 1991 and April 1993 show that the entire area is overlain by 8 to 22 feet
of swamp deposits generally consisting of organic clays, wood, and peat, with occasional
sand and silt layers. Underlying swamp deposits are interdistributary deposits located
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between elevations +2 and -22 feet NGVD and are up to 40 feet thick. Interdistributary
deposits generally consist of very soft, fat clay with occasional lenses of lean clay, silt, and
silty sand. Prodelta deposits underlie interdistributary deposits south of U.S. Hwy. 90.
Prodelta deposits are found between elevations -30 and -55 feet NGVD and extend to an
unknown depth. Prodelta deposits generally consist of homogeneous, medium clays with
occasional lenses of silt, and silty sand. Nearshore gulf deposits underlie interdistributary
deposits along the eastern boundary of the study area in the vicinity of Bayou Segnette.
Nearshore gulf deposits are found at approximately -50 feet NGVD and extend to an
unknown depth. These deposits generally consist of silty sand and sand with shell
fragments and occasional lenses of silt and clay. Additional information on the soil types
located within the study area is provided in Volume 2, Appendix A.

Climatology/Hydrology.

a. Climate. The study area is located in a subtropical latitude. The climate is
influenced by the many water surfaces of the nearby lakes, streams, and Gulf of Mexico.
Throughout the year, these water areas modify the relative humidity and temperature
conditions, decreasing the range between the extremes. When southern winds prevail,
these effects are increased, imparting the characteristics of a marine climate.

The area has mild winters and hot, humid summers. During the summer, prevailing
southerly winds produce conditions favorable for afternoon thundershowers. In the colder
seasons, the area is subjected to frontal movements that produce squalls and sudden
temperature drops. River fogs are prevalent in the winter and spring when the temperature
of the Mississippi River is somewhat colder than the air temperature.

b. Precipitation. The annual normal precipitation for New Orleans Audubon Park
and New Orleans Algiers station over the period 1961-1990 is 60.69 inches. Extreme
monthly rainfalls exceeding 12 inches are not uncommon, and as much as 20 inches have
been recorded in a single month. The maximum monthly rainfall at Algiers station since
1951 occurred during April 1980 with a total of 22.44 inches, and the 9.78 inches falling
on 3 May 1978 was the maximum 24-hour rainfall. There have been several months
which recorded no precipitation. The heaviest rainfall usually occurs during the summer,
with July being the wettest month with an average monthly normal of 6.61 inches.
October is the driest month, averaging 3.04 inches. Snow is rare in the study area with the
last measurable snow falling in December 1989. The 30-year normals for New Orleans at
Algiers and Audubon Park during the 1961-1990 period are presented in Volume 2,
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Appendix A.

c. Temperature. Records of temperatures are available from "Climatological Data"
for Louisiana, published by the National Climatic Center. Mean temperatures within the
study area can be approximated using data observations from the New Orleans Audubon
station and the New Orleans Moisant Airport. The average mean annual temperature based
on the period 1961-1990 is 68.8°F with monthly mean temperature normals varying from
52°F in January to 82.4°F in July. Extremes at Audubon Park since 1961 were 102°F on
July 6, 1980 and 10°F on December 23, 1989. Temperature normals (1961-1990) for New
Orleans at Audubon Park and Moisant Airport are shown in Volume 2, Appendix A.

d. Wind. The average wind velocity, based on anemometer records at New Orleans
Moisant Airport over the period 1973-1992 is 8.0 miles per hour. Southeast winds
predominate in the spring and summer. The prevailing winds of the fall and winter are
from the northeast. Winter storms in the area have produced wind speeds of up to 47
miles per hour. The summer is often disturbed by tropical storms and hurricanes which
produce the highest winds in the area. The maximum wind speed observed (highest one
minute average) since 1963 was 69 mph and was a result of Hurricane Betsy in September
1965. Average monthly and annual wind speeds for this period are shown in Volume 2,
Appendix A.

e. Tropical Storms and Hurricanes. Several hurricanes and tropical storms have
passed through or near the study area. Some of the major storms include the 1915
hurricane, the 1947 hurricane, and Hurricanes Flossy (1956), Hilda (1964), Betsy (1965),
Carmen (1974), Babe (1977), Bob (1979), Danny (1985), Juan (1985), and Andrew (1992).
Hurricane Flossy brought torrential rains and tidal flooding to the study area. Golden
Meadow, which is approximately 20 miles south of the study area, received 16.7 inches of
rain in a 24-hour period. Hurricane Hilda raised water levels at Barataria and Lafitte to
3.6 and 4.0 feet NGVD, respectively. Hurricanes Betsy and Carmen also caused flooding
to some parts of the study area. Hurricane Juan, a minimal Category 1 hurricane which
affected the study area for several days, broke several previous high water records. On the
west bank of the Mississippi River, three local levees between Westwego and the Harvey
Canal were breached and several subdivisions were flooded by tidal inundation. The total
storm precipitation for Juan ranged from 8 to 12 inches over the study area. Hurricane
Andrew made landfall in southern Florida as a Category 4 hurricane causing extensive
damage. After entering the Gulf of Mexico, Hurricane Andrew quickly regained its -
strength, alarming residents throughout southern Louisiana. The potential for Andrew to
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turn to the north and severely impact the study area resulted in the recommended
evacuation of west bank residents living in Jefferson, Orleans, and Plaquemines Parishes.
Although making landfall in south-central Louisiana, Hurricane Andrew raised water levels
and caused gale force winds throughout the study area. Additional information on these
hurricanes is presented in Volume 2, Appendix A.

f. Stages, Frequencies, and Duration. Normal astronomical tides at the coastline are
diumnal and can have a spring range of as much as 2.0 feet. Inland, this range is usually
around 0.5 feet. Winds with a strong southerly component that are sustained for 30 hours
or more yield an increase in tide height of about 1 foot for each 10 miles per hour.
Sometimes the passage of a front is delayed creating strong winds that lead to abnormally
high tides.

Stage records are available at six locations within the study area. Hurricane Juan set
record highs at four of these locations. Table 1 gives the period of record and extremes of
these stations. Discharge data are not taken due to tidal influence.

Drainage problems are exacerbated when rainfall is accompanied by high tides.
During May 1978 and April 1980, short duration, large accumulation rainfalls occurred in
this area. On May 3, 1978, the Algiers area received 9.8 inches of rainfall. Heavy rainfall
and strong onshore winds resulted in a stage of 2.3 feet NGVD at Barataria on Bayou
Barataria, and 2.7 feet NGVD at the Harvey Lock on the Gulf Intracoastal Waterway. On
April 13, 1980, the rainfall measured at Algiers was 9.7 inches and the accompanying
stage at Barataria was 3.8 feet NGVD. At the Harvey Lock, the maximum stage recorded
was 3.2 feet NGVD. The pumping stations that discharge into the marsh were forced to
operate against higher than optimum outside stages during these events, reducing their
pumping efficiency.
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TABLE 1

GAGE DATA

Stage Extremes (ft. NGVD)

Station Period of Record Max Date Min Date

Mississippi River

@ Harvey Lock Jan 1924 - pres 19.42 4/24/27 -0.68 12/17/53

@ Algiers Lock May 1956 - pres 16.11 4/7/73  -0.15 1/19/81
GIWW

@ Harvey Lock Jan 1925 - pres 474" 10/29/85 -1.28 1/26/40

@ Algiers Lock May 1956 - pres 445" 10/29/85 -1.64 9/9/65
Bayou Barataria

@ Barataria Nov 1951 - pres 4.25'  10/29/85 -0.58! 9/9/65

@ Lafitte May 1963 - pres 5.05'  10/29/85 -0.95 12/23/89

! Caused by hurricane or storm.

Intense hurricanes such as Betsy have caused high stages along the coastal area of
Louisiana (10.5 ft NGVD at Grand Isle) and moderately high stages inland (3.2 ft NGVD
at the Harvey Lock). High stages resulting from previous hurricanes are summarized in
Volume 2, Appendix A. Detailed hurricane data is presented in a Corps publication
entitled, "History of Hurricane Occurrences along Coastal Louisiana." Examination of
gage records at the inland gaging stations reveals that Hurricane Juan caused the highest
stage of record on October 29, 1985, along Bayou Barataria at both Barataria (4.25 ft
NGVD) and Lafitte (5.05 ft NGVD) and at the Algiers Lock (4.45 ft NGVD) and the
Harvey Lock (4.74 ft NGVD).

Normal tidal influence within the study area is relatively insignificant. However,
wind effects can mask the daily ebb and flow variations, and during periods of sustained
southerly winds, tides rise in direct response to the duration and intensity of the wind
stress. This was demonstrated in 1985 by Hurricane Juan. Although a relatively weak
storm in terms of maximum sustained windspeed, Hurricane Juan caused higher stages in
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much of the study area than the more intense Hurricane Betsy. This is directly attributable
to the hurricane’s erratic, almost stationary, path across southern Louisiana. Gale force
winds over a period of five days caused tides 3 to 6 feet above normal across the entire
coastal area of southern Louisiana.

EXISTING PROTECTION AND DRAINAGE

The initial development within the New Orleans metropolitan area occurred primarily
along the banks and natural ridges of the Mississippi River. As development continued to
expand away from the river and into the lower more vulnerable areas, the need for levees,
drainage canals and pumping stations became apparent. As a result, both Federal and non-
Federal projects providing flood control, hurricane protection, and navigation are located
throughout southeast Louisiana and within the study area.

Federal flood control measures within the study area include the mainline Mississippi
River and Tributaries levee system. Elevations of the west bank Mississippi River levees
in the Avondale area range from 25.0 feet to 26.0 feet NGVD. The average stage in the
Mississippi River at the Carrollton gage during the months of June through November
(hurricane season) ranges from approximately 3 to 10 feet NGVD. The largest
documented increase in stage on the Mississippi River resulting from hurricane surge was
9 feet above normal river stage. This occurred at the Carrollton gage during Hurricane
Betsy. As a result, the Mississippi River levees within the study area were determined to
provide adequate protection against a hurricane surge moving up the river.

The system of local levees has evolved over an extended period. Some of these
began simply by placing dredged material on the banks of a drainage canal as a result of
channe] improvement or maintenance work. Many of these levees were constructed
without regard for sound engineering practice for levee design and construction. While
preventing high waters from intruding, these levees also prevent any rainwater that falls
within their perimeter from draining onto the adjacent lower lands and lakes. As a
solution to this problem, leveed areas are webbed with drainage outfall canals that
terminate at pumping stations. These pumping stations are used to remove the flood
waters that pond within the leveed areas. Several of the low lying areas within the study
area are prone to flooding from frequent rainfall events. Feasibility studies are being
conducted as part of the Jefferson and ‘Orleans Parishes, Urban Flood Control Study, to
address the problems associated with storm water runoff in Jefferson and Orleans Parishes.
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The existing Lake Cataouatche levee was constructed in the mid-1960’s by the
Lafourche Basin Levee District using material excavated from the interior and exterior
canals. The levee was completely reshaped into its present configuration in 1974 and
1975. Maintenance of the levee is currently performed by the West Jefferson Levee
District. Existing levee heights vary from around 5.5 feet NGVD in some locations to
over 10 feet NGVD in others. Poor foundation conditions and the close proximity of the
interior and exterior canals have prevented the levee district from raising the levee crown.
Recent profiles show that the levee heights are continually fluctuating due to natural
processes, structural failures, and ongoing maintenance work.

Interior drainage is provided to the Lake Cataouatche area by a series of drainage
canals and pumping stations, as shown on Plate 2. Lake Cataouatche Pumping Station #1
was constructed in the mid 1970’s with a capacity of approximately 500 cubic feet per
second. A second pumping station was added in 1985 to handle the increased drainage
requirements. Lake Cataouatche Pumping Station #2, located adjacent to the first station,
increased the capacity of the Lake Cataouatche complex to 1,100 cubic feet per second.
Continued development on the west bank created the need for a new pumping station along
the eastern boundary of the study area. The Bayou Segnette Pumping Station was
constructed in 1986 with a capacity of approximately 900 cubic feet per second. Although
constructed to provide drainage for the Bridge City and Westwego areas, the Bayou
Segnette Pumping Station is also connected to other portions of the study area through a
series of drainage canals. Smaller, less significant pumping stations are also located within
the study area at the southern end of Bayou Segnette State Park and near the junction of
U.S. Hwy. 90 and the existing levee. Pumping of the area to an artificially low water table
in order to provide additional storage capacity has caused consolidation and decay of the
organic materials. The resulting subsidence has placed those residents living within the
Lake Cataouatche area at even greater risk to storm surge.

Hurricane Juan (1985) was classified by the National Weather Service as a minimal
hurricane (Category 1 on the Saffir-Simpson Scale). Although a weak hurricane, Juan
produced stages with return frequencies of 50 to 100 years at gages on the landward edge
of the coastal zone in Louisiana. At the coastline, however, the stages had a return
frequency on the order of 10 to 25 years. Juan’s progress across the coast of Louisiana
was dilatory and, therefore, produced stages at the coast that exceeded 5 feet for a period
of 4 to 5 days. As a result of this extended duration of abnormally high tides, the inland
fringes of the coastal zone experienced very high stages. Stages estimated to be about the
60-year event were recorded in the Harvey Canal. Although the existing Lake Cataouatche
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levee did not fail during Hurricane Juan, the resulting surge came very close to
overtopping the levee. Hurricane Juan clearly illustrated that the existing levee system is
unable to provide adequate protection against tidal surge. Hurricane Andrew (1992) also
illustrated the lack of protection within the study area. Although Andrew ultimately made
landfall in south-central Louisiana, the lack of protection within the study area caused local
officials to order an early evacuation of residents within the study area.

The existing non-Federal levees which have been constructed within the study area
do not provide adequate levels of protection against tidal surge. This can be demonstrated
by the fact that of the 7,966 residential structures in the area, 3,250 are located in areas
vulnerable to the 100-year storm and 5,054 (over 63 percent) are located in areas
vulnerable to the 500-year storm. The equivalent annual damages for the without-project
conditions are estimated at $11.3 million.

DEVELOPMENT AND ECONOMY

Business/Industrial Activity and Regional Growth. The study area is part of the New
Orleans Metropolitan Statistical Area (MSA), which includes Jefferson, Orleans,
Plaquemines, St. Bernard, St. Charles, St. James, St. John the Baptist, and St. Tammany
Parishes. Until recent years, the economy in this part of the state was dominated by oil
and gas activities. However, with the decline of this industry that began in 1981, the
mining of oil and gas has become less important for job creation relative to other sectors
of the New Orleans economy. While the count of operating oil and gas rigs in Louisiana
remained stable in 1994, it was up considerably from the near record lows of 1992 and
1993. This trend reflects a recent effort to replenish reserves of oil and natural gas
through domestic exploration. Consolidations and cutbacks are expected to continue

among large companies.

The west bank economy is currently centered around the port and related commercial
and manufacturing activities such as shipbuilding, grain transport, and storage. The value
of imports passing through New Orleans area ports was up 24.3 percent in 1994, while
export cargos decreased by 8.2 percent. The North American Free Trade Agreement
(NAFTA) should have a significant positive effect on the maritime sector and on the New
Orleans economy.

Most of the heavy industrial complexes on the west bank are located along the
Mississippi River. The largest of these companies is Avondale Shipyards, which employs
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over 6,500 people. A large number of these employees also live on the west bank. With
new vessel designs and new construction techniques, Avondale is placing greater emphasis
on the commercial shipbuilding market. This will help to compensate for a reduction in
the availability of new military contracts brought about by continued efforts to reduce
defense spending. A new assembly line factory building encompassing 9-acres is currently
under construction. With the passage of the Pollution Control Act of 1990, which requires
all domestic ships to be double-hulled, the demand for Avondale’s services, as well as its
current level of employment, should remain stable throughout the next decade.

The industrial base of the west bank has attracted retail trade and services to the
surrounding area. The opening of the twin span of the Crescent City Connection Bridge,
and the completion of the elevated Westbank Expressway will continue to benefit the retail
activity in the area. Plans to widen the Huey P. Long Bridge will further improve the
transportation network on the west bank.

One of the fastest growing industries on the west bank, as well as in the entire New
Orleans Metropolitan area, is health care. Several new hospitals, medical complexes, and
extended care facilities have been constructed on the west bank during the past few years.
The medical industry generated more that $5 billion in 1994, and directly employed more
than 48,000 people. According to American Hospital Association statistics, the average
1994 salary of these employees was $31,130.

With the advent of the Louisiana gaming industry and the opening of a gambling
boat on the Harvey Canal (just outside of the study area), the west bank has the potential
for a growing tourist industry. Revenues derived by the hotel/motel industry in the New
Orleans metropolitan area reached a record high of $547.9 million in 1994, an increase of
18.5 percent from 1993.

Employment. According to a March 1995 report prepared by the Louisiana
Department of Labor, the total non-agricultural employment in the New Orleans
Metropolitan Statistical Area (MSA) was estimated to be 590,900, as of February 1995.
This represents an increase of 13,400 jobs since February 1994. The majority of the
increase occurred in the hotel, health, and education segments of the services industry and
in the wholesale and retail trade segment which gained 8,900 jobs and 6,100 jobs,
respectively. Government and the transportation and public utilities segments showed
employment declines during the same period. Along with the increase in the number of
jobs, the unemployment rate for the New Orleans MSA decreased from 7.0 percent in
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February 1994 to 6.2 percent in February 1995. The unemployment rate for the state of
Louisiana decreased from 8.0 percent to 7.3 percent during the same period. Table 2
provides a summary of the non-agricultural wage and salary employment in the New
Orleans MSA.

TABLE 2
NEW ORLEANS METROPOLITAN STATISTICAL AREA
NON-AGRICULTURAL WAGE AND SALARY EMPLOYMENT
(In Thousands by Industry)

Net Change From

Non-agricultural Feb. Jan. Feb. Jan. Feb.

Employment 1995 1995 1994 1995 1994
TOTAL 590.9 592.6 5717.5 -1.7 +13.4
Manufacturing 48.6 48.7 47.6 -0.1 +1.0
Mining 13.1 13.3 13.6 -0.2 -0.5
Construction 27.3 27.3 26.8 0.0 +0.5
Transportation & Public Utilities 42.5 435 434 -1.0 -0.9
Wholesale & Retail Trade 147.6 148.2 141.5 -0.6 +6.1
Finance, Ins., & Real Estate 29.7 29.7 29.6 0.0 +0.1
Services 180.5 180.1 171.6 +0.4 +8.9
Government 101.6 101.8 103.4 -0.2 -1.8

Source: State of Louisiana, Department of Labor, "Louisiana Labor Market Information",
March 27, 1995. Includes data for Jefferson, Orleans, Plaquemines, St. Bernard,
St. Charles, St. James, St. John the Baptist, and St. Tammany Parishes.

The University of New Orleans Division of Business and Economic Research
predicts that total employment in metropolitan New Orleans will continue to grow during
the next two years. The UNO Model projects that by the end of 1995, total employment
will reach the record level set in 1982 during the oil boom. While the oil and gas industry
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is expected to remain stable, the services industry, state and local government, and retail
trade are predicted to experience rapid growth. Employment in the gaming industry is also
expected to increase.

Income. Table 3 shows per capita personal income levels for Jefferson Parish, the
New Orleans Metropolitan Statistical Area, and the state of Louisiana. Between 1981 and
1986, the growth rate in per capita income for Jefferson Parish averaged a modest 3.4
percent per year. As the economy improved between 1987 and 1991, the annual
percentage increase in per capita income rose an average of 6.8 percent.

TABLE 3
PER CAPITA PERSONAL INCOME 1991, 1992, and 1993

Percent Average Annual
Change Change
Area 1991 1992 1993 1992-93 1987-91 1981-86
Jefferson Parish $17,617 $18,340 $19,100 4.1% 6.8% 3.4%
New Orleans MSA 17,227 18,087 18,882 4.4% 7.6% 3.8%
Louisiana 15,100 15,931 16,612 4.3% 7.8% 3.6%

Source: U.S. Dept. of Commerce, Bureau of Economic Analysis, "Survey of Current Business,"
April 1995.

According to recent statistics released by the Commerce Department, Louisiana is
one of the few states where per capita income growth exceeded the national average from
1992 to 1993. The per capita income of Louisiana averaged $16,612 in 1993. This
represents a gain of 4.3 percent between 1992 and 1993 which compares favorably to the
increase in the national per capita income average of 3.2 percent during the same period.
However, per capita income in this state is still well below the 1993 national per capita
income average of $20,800.

The University of New Orleans reports that the per capita income of the New
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Orleans MSA increased 8.3 percent between 1993 and 1994. However, if the local
inflation rate matches that of the nation over the next two years, real per capita income
will remain fairly constant.

Population. Table 4 summarizes the 1990 Census Bureau population for the New
Orleans MSA, Jefferson Parish, the west bank of Jefferson Parish, and the study area. The
1993 and 1994 population estimates for the New Orleans MSA and Jefferson Parish have
also been provided.

The total population in the New Orleans Metropolitan Area decreased during the
1980’s primarily due to the decline of the oil and gas industry. The majority of this
outmigration occurred on the east bank of Orleans Parish, and to a lesser extent, on the
east bank of Jefferson Parish. While the population of the study area showed a slight
decline, the number of people living on the west bank of Jefferson Parish increased.

TABLE 4
TOTAL POPULATION 1980, 1990, 1993, AND 1994

% Change % Change

Area 1980 1990 1993 1994 °80-°90 ’93 -’94
New Orleans MSA 1,304,212 1,286,270 1,306,548 1,311,658 -1.38 0.39
Jefferson Parish

West Bank 179,970 187,597 n/a n/a +4.24 n/a
Total Parish 454,593 448,306 457,069 457,481 -1.40 0.09
Study Area 25,772 23,795 n/a n/a -7.67 n/a

Note: New Orleans Metropolitan Statistical Area (MSA) included population for Jefferson,
Orleans, St. Bernard, St. Tammany, St. Charles, St. John the Baptist, Plaquemines, and St. James
Parishes. Plaquemines and St. James Parishes were added to the New Orleans MSA per OMB
Bulletin No. 93-50, December 28, 1992.

Sources: U.S. Census Bureau; and 1993 and 1994 figures are preliminary unpublished estimates

provided by Louisiana Tech University, College of Administration and Business, Research
Division.
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The University of New Orleans has estimated that the population in Jefferson Parish
increased at least 3 percent between 1990 and 1994, while the Census Bureau estimated
the growth to be only 1.8 percent. The UNO estimate is based on the fact that Jefferson
Parish had the highest employment growth in the metro area. Jefferson Parish has drawn
many families and individuals who are seeking employment during the last several years.
According to UNO, employment gains in excess of 7,500 jobs per year will support a 1
percent annual population growth.

Property Values and Housing. Table 5 shows the change in the total number of
housing units for the New Orleans MSA, Jefferson Parish, the west bank of Jefferson, and
for the study area.

TABLE 5
NUMBER OF HOUSING UNITS
1980 AND 1990

1980 Census 1990 Census Housing Unit
Area Housing Units Housing Units Change
New Orleans MSA 494,638 540,422 45,784
Jefferson Parish 166,124 185,072 18,948
Jefferson Parish, West Bank 61,703 72,577 10,874
Study Area 7,113 7,966 853

Source: U.S. Department of Commerce, Bureau of the Census

Although housing prices in the metropolitan area generally showed a downward
trend during the mid to late 1980°s, they have increased between 6 and 7 percent per year
since 1990. According to the Real Estate Market Analysis prepared by the University of
New Orleans, the price of an average house in the metropolitan area increased from
$82,613 in 1990 to $107,112 in 1994. By national standards, however, the prices of
homes in the New Orleans area still remain 20 percent or more below the national average.
The most recent UNO Real Estate Market Analysis shows that an average single family
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residence in the Lake Cataouatche study area sold for $45,688 during 1994.

During the past year, there has been a shift in the real estate market throughout the
metropolitan area to purchases of larger homes. If the market continues its recovery and
the demand for larger houses increases, there exists the potential for the average price of a
house in the metropolitan area to rise above $110,000. However, this price increase will
only be sustained if employment gains occur in the metro area.

Economic Outlook. The establishment of a more diversified economy, along with the
continued expansion of tourism and health services, is important for future economic
growth. With the decline of the oil and gas industry and the continued loss of jobs in
manufacturing, the area must create the climate for growth in other sectors of the
economy. This growth must be in addition to the potential job gains in gaming
construction and employment.

As the 21st century approaches, the strategic geographical location of the New
Orleans metro area could allow it to take advantage of the increased trade associated with
the development of the North American Free Trade Agreement (NAFTA). With proper
positioning, the New Orleans metro area could gain a share of the increased north/south
commerce generated by the bill and expand its port activities. This could also create the
potential for the development of satellite industries connected with the flow of trade.

The economy of the study area will be greatly enhanced by the proposed widening
of the Huey P. Long Bridge which spans the Mississippi River between the east bank of
Jefferson Parish and the Lake Cataouatche study area. The initial plans for the project are
nearing completion, but the financing for the project remains uncertain.

ENVIRONMENTAL AND NATURAL RESOURCES

Biological. A total of approximately 11,000 acres of forested lands, the majority of
which were bottomland hardwoods, remained within the study area in 1990. However,
very few tracks of bottomland hardwoods retain their natural drainage characteristics
because of drainage improvements which have been provided to the area beginning in the
mid 1960’s. The majority of the forested area, although under pumped drainage, is
classified as wetlands. Providing the area with interior drainage has resulted in the loss of
much of the non-habitat wetland value and function. Bottomland hardwoods located on
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high ground near the Mississippi River are dominated by water oak, American elm, and
hackberry, with live oak, cherrybark oak, and boxelder also being present. Bottomland
hardwoods located south of U.S. Hwy. 90 are typically dominated by green ash, Nuttall
oak, overcup oak, Drummond red maple, and black willow. In recent years the Chinese
tallow has become a prolific invader of drying marshes, especially in the southern reaches
of the study area. Providing the area with interior drainage is also causing the remaining
cypress swamps to rapidly change to bottomland hardwoods.

A diversity of wildlife species are present within or adjacent to the study area. The
bottomland hardwood forests provide habitat for many game and non-game species such as
deer, squirrel, rabbit, and song birds. Early successional-bottomland hardwood forests have
reduced habitat value as compared to mature bottomland hardwood forests. The habitat
value of these areas is also reduced as a result of being parcelled into smaller non-
contiguous areas. Some of the forested areas near the existing levee are pastured, further
reducing the habitat value to wildlife.

Agquatic Resources. There are approximately 26 miles of drainage canals and bayous
within the study area. Flow is generally sluggish to non-existent in most of the smaller
canals except during and shortly after a rain. Many of the smaller canals become choked
with aquatic vegetation during the summer months and are subjected to large variations in
flow because of their drainage function. Fish in the interior canals are represented by
species tolerant of low dissolved oxygen such as shortnose and longnose gar and bowfin.
The exterior canal, which parallels the existing levee, is approximately 7 miles in length.
It has some similarity to natural waterways in that it receives tidal flushing. Fish in the
exterior borrow canal consist of both fresh and saltwater species including sunfishes,
channel catfish, shortnose and longnose gar, stripped mullet, menhaden, and gizzard shad.
Bayou Segnette, which forms the eastern boundary of the study area, is heavily used by
sport and commercial fisherman. The docking of commercial fishing boats along with the
outflow from a nearby sewage treatment plant and the discharge from the Bayou Segnette
Pumping Station all contribute to the low aquatic habitat in the upper portions of Bayou
Segnette. The lower portions of Bayou Segnette offer significantly higher habitat value
than the watercourses of the remainder of the area.

Water Quality. The waters within the protected area of the proposed hurricane
protection project have been classified "Effluent Limited” by the State of Louisiana. The
"Effluent Limited" classification indicates that water quality is meeting and will continue
to meet applicable water quality standards, or that water quality will meet those standards
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in the future after application of effluent limitations required by the Federal Clean Water
Act or Louisiana Water Quality Regulations. Water quality data collected by Jefferson
Parish indicates that despite the "Effluent Limited"” designation, water quality in the
drainage canal system often does not meet applicable water quality standards. The most
serious water quality problems are likely due to sanitary wastewater contamination on the
drainage system. Raw or partially treated wastewater is often combined with stormwater
runoff as the result of overflows and infiltration from the sanitary wastewater conveyance
system. Stormwater runoff also contributes urban pollution to the canal system. Water
quality samples do not indicate that the problem is associated with runoff from the
landfills located along the western boundary of the study area. Additional information on
the existing water quality within the study area is presented in Volume 2, Appendix C.

The waters adjacent to, and on the floodside, of the proposed levee and floodwall
have been classified "Water Quality Limited" by the State. These waters include Lake
Cataouatche, its tributaries, and Bayou Segnette. The "Water Quality Limited"
classification indicates that water quality is not meeting, and will not meet applicable water
quality standards even after the application of effluent limitations required by the Federal
Clean Water Act or Louisiana Water Quality Regulations.

Cultural Resources. The study area was used by man in prehistoric as well as
historic times. Most prehistoric archeological sites date to the Coles Creek period (A.D.
700 - A.D. 1200). Europeans began to settle in the region in the early 1700’s. Many
archeological sites in the area have been lost over time. These losses were caused by
dredging, erosion, subsidence, and construction.

There are no National Register of Historic Places properties recorded in the project
area. Seventeen archeological sites are recorded within a five mile radius of the project
area. Nine of these sites cluster along the east or west shoreline of Lake Cataouatche.

The remaining sites are situated on higher elevations along the Mississippi River. The
high frequency of flooding and the total amount of fresh water entering the project area,
historically, has affected the density of prehistoric and historic site occurrences in the
project area. Significant cultural resources are most likely to occur along the Lake
Cataouatche shoreline where natural levees of distributary networks enter the lake.
Unrecorded cultural resources would continue to be affected by both physical and chemical
processes of erosion and site destruction.

Recreation. Major recreational opportunities on the west bank of the Mississippi
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River consist of water-oriented sports such as fishing, boating, and hunting in the sparsely
populated southern portions of the study area. Four major recreational areas of
significance located adjacent to, or within, the project area are the Lake Cataouatche-Iake
Salvador complex (which includes the Salvador Wildlife Management Area), the Jean
Lafitte National Historical Park, the Bayou Segnette State Park, and the Bayou Aux Carpes
404(c) area. Bayou Segnette State Park is the most heavily used state park in the system.
The number of visitors passing through Bayou Segnette State Park continues to increase,
approaching 200,000 annually, as the park continues to expand.

CONDITIONS IF NO FEDERAL ACTION IS TAKEN
SOCIOECONOMIC RESOURCES

The lands being considered for additional hurricane protection are located within a
20,400 acre leveed area on the west bank of the Mississippi River in Jefferson Parish. The
majority of urban development within the study area has taken place in the vicinity of the
Huey P. Long Bridge, as well as along U.S. Highway 90, River Road, and the Westbank
Expressway. The major residential communities include Avondale, Bridge City, Kennedy
Heights, Waggaman, and the western part of Westwego. Approximately 60 percent of the
total acres within the study area are currently undeveloped.

Population growth is projected to occur in the undeveloped portions of the Lake
Cataouatche study area during the next 50 years, with or without a Federal project. A
population increase of 8,000 people was estimated for the study area between 1990 and
2049. This represents a compound annual growth rate of 0.5 percent. This projection was
based on the population growth that took place throughout the west bank of Jefferson
Parish during the last decade, as well as recent transportation improvements, land
availability, recent construction activity, and the rural setting of the area. The future
without-project conditions assume that all future development within the study area would
occur at, or above, the 100-year floodplain through the use of fill material or piers.

Transportation in the area has been greatly facilitated by the recent completion of the
second span of the Crescent City Connection bridge across the Mississippi River and the
elevated Westbank Expressway. Plans are currently being formulated for widening the
Huey P. Long Bridge, which directly connects the study area to the Metairie/Kenner area
and to the New Orleans Central Business District via the Earhart Expressway. The recent
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completion of Live Oak Boulevard and the Nicole Extension have greatly improved access
from within the study area to the major transportation arteries on the west bank.

Construction activity is currently taking place within the study area. New residential
development has taken place in the Live Oak Subdivision and plans are being finalized for
a new 30 acre residential and commercial development. A new Winn-Dixie Supermarket
was recently opened in Avondale. Funding is being considered by the state legislature for
the construction of a $9.5 million sports and civic center at Bayou Segnette State Park.

The economic potential of the area appears favorable in spite of the recent declines
in the petrochemical industry. The potential for continued expansion of port activities due
to the passage of NAFTA, the health care industry, and the tourism industry are major
factors that should encourage economic growth. The recent opening of the second span of
the Crescent City Connection bridge and the connecting elevated Westbank Expressway,
along with the proposed widening of the Huey P. Long Bridge, should also encourage
economic growth to continue.

Without Federal action, the general pattern of land use within the study area should
continue. However, future growth and development will depend on future economic
conditions in the area. Future patterns and directions of development expected to occur
through the year 2049 are as follows:

* Residential land use will continue to expand in those portions of the study area
where there are large tracts of undeveloped land. During the next 50 years, it has been
projected that an additional 3,000 residential structures will be constructed within the study

arca.

* Commercial land use in the area should increase in order to support the population

growth.

* Industrial land uses along the Mississippi River have the potential to grow with
the recent passage of NAFTA. Also, Avondale Shipyard’s decision to enter the
commercial shipbuilding market ensures its economic stability throughout the next decade.

* The opening of the second span of the Crescent City Connection bridge and the
proposed widening of the Huey P. Long Bridge will benefit commercial activity.
However, the driving force has to be the establishment of a more diverse economy. Port
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activity along the Mississippi River, the health care industry, and tourism should be major
factors in encouraging economic growth.

The 1990 OBERS projections for Jefferson Parish were based on historical trends for
population, per capita income, and employment. These projections, which are shown in
Table 6, include only six parishes rather than the newly expanded eight parish metropolitan
area. The OBERS projected compound annual population growth rate is 0.07 percent
during the 50-year period, while the per capita income and employment were projected at
0.89 percent and -0.08 percent, respectively, during the same pertod. According to the
Louisiana Tech population estimates, the current population of Jefferson Parish has already
surpassed the OBERS population projection for the year 2005. Also, according to the
University of New Orleans, the population estimates developed by the U.S. Census appear
to be conservative relative to the number of jobs created in Jefferson Parish during the
period 1990 to 1994. Thus, OBERS projections were not used for future development
projections in the economic analysis. As with any long term projections, a high degree of
uncertainty is implicit. Population projections are addressed in more detail in Volume 2,
Appendix B.

ENVIRONMENTAL RESOURCES

Biological. Based on historical trends, the demand for residential and commercial
property would continue to deplete bottomland hardwoods within the study area.
Development in the area is expected to continue because of the location (close proximity
to Metairie and downtown New Orleans), the lack of available land for development, and
the existence of levees, drainage canals, and pumping stations. Permitting requirements
associated with the presence of wetlands should not change development trends in this area
from those of the past, as almost any sizeable development in the New Orleans
metropolitan area would encounter wetlands. Remaining wooded lands would continue to
be developed, but sizeable tracts of forested area should remain throughout the project life.
Forested tracks are expected to remain for the next 100 years providing at least a limited
habitat for wildlife. The overall acreage of wildlife habitat would continue to decrease as
would the quality of the habitat as remaining bottomland hardwoods are segmented and
parceled by development. As subsidence and saltwater intrusion continue to occur, fishery
resources in the canals outside of the protection would gradually become more saltwater
oriented. Inside of the protection, there would be little change in the fishery resources
when compared to existing conditions. '
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TABLE 6
JEFFERSON PARISH, LA (MSA)
Population, Per Capita Income, and Employment, 1973-1988, and Projected, 1995-2040

1973 1979 1983 1988 ‘" 1995 2000 2005 2010 2020 2040

Population as of July 1 (thousands) .............. 386 447 478 471 452 455 457 460 470 467

Per capita personal income (1982 dollars). . . .. .. .. 9,585 11,518 11,817 11,660 13,528 14,445 15,215 15,904 17,048 20,153

Thousands of Jobs
Total employment ... ....................... 1254 178.7 203.6 216.7 228.0 236.2 240.2 2413 233.1 219.5
Farm ... ... ... ... o 1 2 2 2 I 1 1 1 1 t
Nonfarm .......... ... ... .............. 1253 178.5 203.5 216.5 2278 236.1 240.1 2412 233.0 2194
Private ............................ 108.3 155.7 179.1 194.0 205.6 213.8 218.0 2194 212.3 2004
Agricultural services, forestry, fisheries, 7 1.0 1.1 1.4 L7 1.9 20 2.1 2.1 2.1
Mining ......................... 50 4.7 5.1 3.9 35 34 32 3.1 2.8 24
Construction . .................... 122 17.9 17.9 14.4 14.0 139 136 133 123 {11
Manufacturing . .. ................. 19.7 19.3 15.4 17.0 17.5 17.8 17.9 17.9 17.2 16.1
Nondurable goods ... ........... 6.1 49 44 4.5 43 42 4.1 4.0 37 34
Durable foods .. ............... 13.6 14.5 11.0 12.6 132 13.6 13.8 139 135 127
Transportation and public utilities ... ... 9.9 14.8 16.3 15.0 15.1 15.3 153 15.2 144 13.4
Wholesale trade . .. ................ 9.3 13.4 159 154 15.6 15.7 158 15.8 15.1 14.1
Retailtrade ...................... 245 384 45.4 50.6 53.0 55.1 . 56.0 56.1 54.0 50.6
Finance, insurance, and real estate . . . ... 55 10.0 14.6 17.3 18.2 18.9 19.2 19.3 18.7 17.6
Services . ... .l 215 36.0 413 588 66.9 71.8 75.0 76.7 757 73.0
Government and government enterprises . . . . . 17.0 229 244 225 223 22.3 221 21.8 20.6 19.0
Federal, civilian .. ................. 8 1.4 1.5 1.7 1.7 1.7 1.7 1.7 1.6 1.5
Federal, military ... ............... 2.3 2.0 2.1 2.4 24 24 24 2.4 24 2.4
StateandJocal . .. ................. 139 19.6 207 18.5 18.2 182 18.0 17.7 16.7 15.2
Source: OBERS; Bureau of Economic Analysis, Regional Projections To 2040, Volume 2. 1990

Please Note: Revised to include 1990 Census Data and only includes Six Parishes as part of the N. O. Metro area: Jefferson, Orleans, St.Bernard, St. Charles, St. John the
Baptist, and St. Tammany.



The projected population increase was utilized to project a rate of development (i.e..
transition from bottomland hardwoods to urban). Based on the projected annual rate of
development of 0.5 percent, the 11,000 acres of forested land which existed in 1990 would
be reduced to approximately 6,370 acres in the year 2099. The projected quantity of
bottomland hardwoods remaining within the study area over the next 100 years are shown
in Table 7.

TABLE 7
ESTIMATED ACREAGE OF BOTTOMLAND HARDWOODS
REMAINING WITHIN THE STUDY AREA

Year Acres'
1990 11,000
2000 10,642
2024 9,276
2049 8,184
2074 7,270
2099 6,370

! Assuming a declining annual growth rate of -0.5 percent.

Aquatic Resources. Physical conditions in the various canals within the project area
would be expected to change very little within the next 100 years. Pollutants would
continue to enter the aquatic system from the surrounding development. Water quality of
the interior canals would continue to be extremely poor because of increased input of
urban runoff, including that from the landfill areas along the western boundary of the
project area. This would result in a continuation of, or possibly a decrease in, the poor
quality of the aquatic habitat. As residential/industrial development continues, there would
likely be an increase in pollutant levels in the canals leading to the existing pumping
stations. Many of these pollutants would ultimately end up in the Barataria Basin.
Legislation requiring improvements in both point and non-point source discharges may
alleviate some of the future water quality problems. The exterior canals as well as Bayou
Segnette would have a slow rise in mean salinity resulting in brackish conditions being
more likely to occur. As this change occurs, estuarine organisms would become more

dominant.
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Sea Level Rise and Subsidence. The climate, water, and land resources of the study
area are significantly influenced by the Gulf of Mexico. The gulf is also influenced by the
rise in sea level caused by global warming which results in thermal expansion of water and
melting of glaciers. The historical rate of sea level rise is estimated at 0.5 feet per
century. The study area is also influenced by subsidence. Apparent subsidence is
estimated to occur at a rate of 1.4 feet per century within leveed areas and from 0.6 to 1.2
feet per century in unleveed areas. Subsidence within the protected areas occurs as
pumping stations lower the water table and soft, compressible sediments become
consolidated. Developed areas provided with inadequate hurricane protection become even
more vulnerable as sea level rise increases potential surge heights and natural ground

elevations within the developed areas continue to subside.

Water Quality. It is not likely that the general level of water quality in the project
area will be significantly improved in the foreseeable future. Improvements to the sanitary
wastewater system and urban runoff quality control would lead to improved water quality
within the area. The landfills located within the project area should not adversely effect
water quality as long as the monitoring is continued and they are properly operated. If
constructed, the Davis Pond Freshwater Diversion Project would periodically discharge
Mississippi River water into Lake Cataouatche. The additional source of fresh water
would decrease average salinities and provide increased water circulation and dilution of
urban runoff in the water bodies outside the project area.

Cultural Resources. It is probable that known cultural resources, as well as those
that have not yet been discovered, would continue to be adversely affected as a result of
urban growth, industrialization, and other development. Development would soon expand
into presently undeveloped areas. Destructive natural forces such as erosion and possible
subsidence would have an adverse impact on cultural resources. Other adverse impacts
resulting from indiscriminate human actions would most likely increase with an increase in
population. Not only could potential vandalism of cultural properties occur, but many
recorded and unrecorded sites could be unknowingly destroyed.

Recreation. Future recreational use of the study area should increase due to the
proximity of recreation/natural areas such as Lake Cataouatche-Lake Salvador (including
the Salvador Wildlife Management Area), Jean Lafitte National Historical Park, Bayou
Segnette State Park, Bayou Aux Carpes 404(c) area, and Willowdale Country Club. Bayou
Segnette State Park has recently completed construction of a wave pool and has begun
construction of an olympic size swimming pool. Further expansion of the state park is
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expected to continue as visitation rates increase. Wetlands in the Salvador Wildlife
Management Area and other wetlands surrounding the project area would continue to be
lost due to sea level rise, erosion, and subsidence. This could result in a loss of
recreational opportunities within the project area.
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PLAN FORMULATION

PROBLEMS, NEEDS, AND OPPORTUNITIES

The primary problems, needs, and opportunities identified in this study relate to the
need for improving hurricane protection in the study area and the need to protect natural
resources.

PROBLEMS AND NEEDS RELATED TO HURRICANE PROTECTION

Early development within the study area occurred primarily along the banks of the
Mississippi River. Land near the river was built up by years of overflow and was less
susceptible to flooding. These areas also provided easy access to navigation. As
developments expanded away from the river and into lower, more vulnerable areas, it
became necessary to construct drainage canals, pumping stations and levees. Improving
interior drainage within these developments lowered the water table causing the sediments
to consolidate. The levees constructed along the banks of the Mississippi River have
further compounded the problem by eliminating the seasonal, sediment-laden overflow that
once nourished adjacent wetlands. The consolidation of existing sediments and the loss of
overflow from the Mississippi River has resulted in high rates of subsidence in some areas.
The resulting ground elevations within the developed areas are often below sea level,
placing additional importance on interior drainage and hurricane protection.

The population of the study area based on the 1990 Census is approximately 23,795.
Population growth in the New Orleans metropolitan area is expected to increase as the
local economy continues to improve. The west bank economy is largely centered around
the port and related commercial and manufacturing activities, mineral production, and in
recent years, a growing tourist industry. Most of the heavy industrial complexes on the
west bank are located along the Mississippi River. Avondale Shipyards, located within the
study area, is the largest of these complexes with an employee base of over 6,500.

Currently, there are no Federally authorized hurricane protection projects on the west
bank of the Mississippi River for the Lake Cataouatche study area. Construction of the
Westwego to Harvey Canal Hurricane Protection Project was authorized by the Water
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Resources Development Act of 1986. This project, located adjacent to the study area, will
provide a standard project hurricane (SPH) level of protection to the area between Bayou
Segnette and the Harvey Canal. The Water Resources Development Act of 1996
authorized SPH protection from the Harvey Canal east to the Mississippi River. When
completed, these two projects will provide a continuous line of protection extending from
Westwego (Jefferson Parish) to Oakville (Plaquemines Parish) providing protection to over
210,000 west bank residents.

Hurricane protection within the study area is currently provided by Federal levees
along the Mississippi River and by non-Federal levees located adjacent to Lake
Cataouatche. These levees provide various levels of hurricane protection to the study area.
The Federal levees, which have been constructed along both the east and west banks of the
Mississippi River, range in elevation from 25.0 ft to 26.0 ft NGVD. Historical records
show that stages on the Mississippi River during hurricane season (June through
November) vary from 3 to 10 ft NGVD. Historical records also provide evidence that the
maximum stage increase on the Mississippi River in the vicinity of the study area as a
result of hurricane surge can be projected at 10 feet. Even with the maximum projected
stage increase, the Mississippi River levees provide adequate protection against tidal surge.

A limited degree of hurricane protection is also provided to the Lake Cataouatche
study area by the existing non-Federal back levee. The levee begins at Bayou Segnette
and extends in a southeasterly direction for approximately 9 miles before tying into U.S.
Hwy. 90 near the St. Charles Parish line. The existing levee varies in elevation from 5.5 ft
NGVD in some locations to over 10 ft NGVD in others. There is a wide variability in the
side slopes and the crown width of the existing levee. The non-Federal levees are
maintained by the West Jefferson Levee District. Poor foundation conditions and the close
proximity of borrow and drainage canals have prevented the levee district from raising the
levees to provide a higher level of protection. The existing levees are subject to minor
wave overtopping at around the 10-year event and overtopping from tidal surge at around
the 50-year event. Under future conditions, these levees would be subject to overtopping
from tidal surge at around the 30-year event (assuming the levees are maintained at their
current levels).

The existing Lake Cataouatche levee was not constructed to Federal standards and is
deficient in both side slope and height in many locations. Levee profiles taken in 1981,
1989, and 1993 show that levee heights are continually fluctuating due to natural
processes, structural failures, and maintenance work performed by the Jefferson Parish
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Drainage Department and the West Jefferson Levee District. Policy Guidance Letter No.
26 (dated December 23, 1991) provides guidance on determining without-project
conditions for reconnaissance and feasibility studies involving existing non-Federal levees.
Based on the guidance provided in PGL No. 26, a probable failure point (PFP) and a
probable non-failure point (PNP) were determined for the existing levee. The PFP is
defined as a point on the levee at which a failure would be likely should the water surface
reach that elevation. The PNP is defined as a point at which a failure would be unlikely
should the water surface reach that elevation. The PFP and the PNP were not defined by
specific water elevations due to the wide variability in the height of the existing levee, but
rather at points relative to the crown of the levee.

The location of the PFP and the PNP relative to the existing levee crown were
established using available hydraulic and geotechnical information. The PFP was
determined to be located at the crown of the existing levee from both a geotechnical and a
hydraulic standpoint. The location of the PNP was governed by hydraulics due to the
potential for wave overtopping to cause severe erosion on the back side of the levee.
Erosion occurring as a result of wave overtopping could compromise the integrity of the
levee potentially causing a failure. Rates of overtopping were computed based on the
height of the existing levee relative to the predicted surge height for a given storm.
Previous experience indicated that severe erosion could occur when wave overtopping
approaches 1 cubic foot per second per linear foot (cfs/ft) of levee. The results of the
hydraulic analysis indicate that the 1 cfs/ft criteria would likely be exceeded when the still
water elevation encroaches within 2 feet of the crown of the levee. The PNP was
therefore designated as a point 2 feet below the crown of the existing levee. With a levee
that constantly varies in elevation, the length of levee subject to failure increases as the
stage increases. A detailed analysis of the failure and non-failure points is contained in
Volume 2, Appendixes A and B.

Hurricane Juan demonstrated a recognizable potential for the occurrence of hurricane
flooding events that would easily exceed any protection afforded by existing levees within
the study area. Hurricane Juan began as a tropical depression on October 26, 1985 and
grew into a category 1 hurricane by October 27th. The storm remained along the
Louisiana coast for 2 days before moving east and making landfall between Alabama and
the Florida panhandle. Torrential rain for several days, coupled with tides as high as 8
feet above normal, caused extensive flooding in coastal Louisiana. Stages reached in the
Harvey Canal during Hurricane Juan were estimated at about a 60-year event. More than
2,200 homes on the west bank of Jefferson Parish were affected by storm waters. This
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resulted in $46 million in damages to homes with an additional $6 million in damages to
vehicles. Although the majority of damages on the west bank were located between
Westwego and the Harvey Canal, Hurricane Juan clearly demonstrated the need for
increased protection in the Lake Cataouatche area. The quick action and massive flood
fighting efforts by the West Jefferson Levee District, the Parish of Jefferson, the Louisiana
National Guard, and thousands of volunteers prevented more extensive flooding of
potentially catastrophic proportions. The lack of adequate hurricane protection within the
study area also caused local officials to issue evacuation orders during Hurricane Andrew
(1992). As the population and development in the area increases, the potential for loss of
life and property damage from a hurricane will escalate. Therefore, improved hurricane
protection is critically needed in the study area.

The needs of the study area related to hurricane protection can be demonstrated by
the fact that of the 7,966 residential structures located within the study area, 2,539 are
located in areas vulnerable to the 100-year storm and 5,035 (over 63 percent) are located
in areas vulnerable to the 500-year storm. Of the estimated 260 commercial facilities also
located within the study area, 45 are located in areas vulnerable to the 100-year storm, and
126 (over 48 percent) are located in areas vulnerable to the 500-year storm. These
inundation statistics are based on the existing levee remaining intact until hurricane stages
reach the top of the existing levee (the PFP). Using the assumption that the existing levee
begins to fail when stages encroach within 2 feet of the crown of the levee (the PNP),
3,520 residential structures are located within the 100-year floodplain and 5,054 are located
within the 500-year floodplain. The number of commercial facilities vulnerable to flooding
also increases to 91 for the 100-year storm and 143 (over 55 percent) for the 500-year
storm. The equivalent annual damages for the without-project conditions for the PFP are
estimated at $6.6 million. The equivalent annual damages increase to $18.8 million for the
PNP.

PROBLEMS RELATED TO HURRICANE EVACUATION

Between 1886 and 1994, 35 hurricanes passed within 125 miles of New Orleans.
With the widespread use of satellite and radar images, there is a perception that technology
has greatly increased the ability to predict the path of a hurricane. However, recent
improvements in hurricane forecasting for lead times in excess of 24 hours falls far short
of the public’s perception. Errors in the National Hurricane Center’s official forecast track
for hurricanes issued 24 hours prior to projected landfall average 100 miles. The forecast
error increases to 220 miles for 48 hour forecasts and 400 miles for 72 hour forecasts.
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Thus, if a storm were forecast to make landfall due south of New Orleans in 24 hours, and
if, in fact, it made landfall anywhere between Dauphin Island, Alabama and Marsh Island,
Louisiana, the error would be no worse than average. These error statistics are based on
the use of present day surveillance methods, including the most accurate method, hurricane
hunter aircraft. Other surveillance methods are not as accurate until the center of the
hurricane is within the range of coastal radar, about 200 miles.

Not only do errors occur in predicting the path of a hurricane, but also in predicting
the hurricane’s strength. A hurricane can intensify by as much as 50 percent in a 24-hour
period. A hurricane projected to impact the coast within 24 hours could intensify from a
100-year storm to a 500-year storm prior to making landfall. An evacuation order based
on the limits of inundation for a 100-year storm could potentially leave residents living in
areas vulnerable to a 500-year storm at the mercy of the hurricane. Hurricane Andrew
(August 1992) increased from a minimal category 1 hurricane with maximum sustained
winds of 75 mph to a strong category 4 hurricane with maximum sustained winds of 150
mph in only 33 hours. Additional protection is a needed safety factor given the difficulty
in predicting the path and intensity of a hurricane.

The evacuation roadway network for the New Orleans metropolitan area is largely
east-west, linked by elevated highways, bridges, and tunnels, and is inadequate for a
massive evacuation (see Figure 1). Estimated clearance times for evacuating the New
Orleans metropolitan area in response to a hurricane threat exceed 48 hours for a category
4 or 5 hurricane. Depending on when the evacuation is ordered, residents may require an
additional 6 hours to mobilize in response to the evacuation order. Evacuation orders
should be issued with sufficient warning that all evacuees are able to leave the risk area
prior to the arrival of gale force winds (40 mph). Continuing an evacuation beyond the
arrival of gale force winds would endanger the lives of those evacuating. Winds in excess
of 40 mph can arrive up to 12 hours before the eye of the hurricane, depending on the
storms size and forward speed. An additional 4-12 hours should therefore be added to the
clearance time to account for pre-landfall hazards time. A category 4 or 5 hurricane with a
projected landfall along the southeastern Louisiana coast would place local officials in the
difficult position of needing to issue widespread evacuation orders nearly 60 hours prior to
the projected landfall. Evacuation orders issued in excess of 48 hours prior to landfall
would, in 9 out of 10 instances, be issued for areas not directly impacted by the storm.

Behavioral patterns suggest that residents living in threatened communities do not
begin evacuating in significant numbers until an evacuation order has been issued. A
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"Hurricane Watch" is issued by the National Hurricane Center covering a 300-mile stretch
of coastline 36 hours before the eye of the hurricane is expected to make landfall. This is
changed to a "Hurricane Warning" 24 hours prior to landfall. The inability to accurately
predict the path of a hurricane in excess of 24 hours prior to landfall is responsible for the
reluctance of local officials to order early evacuations. Hurricane Andrew (1992) provides
a recent example of the problems associated with evacuating the New Orleans metropolitan
area. Although Hurricane Andrew ultimately made landfall in south-central Louisiana, the
potential for the storm to take a more northerly track caused local officials to issue
evacuation orders for most of the west bank, including the Lake Cataouatche study area.
Prior to entering the Gulf of Mexico, Hurricane Andrew left its mark on southern Florida.
This allowed coverage of the widespread devastation in Florida to be broadcast to
Louisiana residents before evacuation orders were issued. Even with this added incentive,
evacuation rates throughout southeast Louisiana were still quite low. Upon returning to
their homes and learning that the hurricane had in fact made landfall well to the west of
New Orleans, many evacuees criticized local officials for ordering an evacuation in the
first place.

Historical data suggests that a category 1 hurricane can be expected to pass within 75
miles of New Orleans once every nine years. The frequency of occurrence decreases as
the size of the storm increases. A category 2 hurricane has a mean return period of 18
years; a category 3 storm, 30 years; a category 4 storm, 60 years; and a category 5 storm,
130 years. Based on the current level of protection, significant flooding within the study
area could begin with the occurrence of a slow moving category 2 hurricane. The frequent
threat of hurricanes coupled with long evacuation times and reduced levels of protection
create the potential for repeated evacuations of the study area. Increasing the level of
hurricane protection would reduce the frequency of evacuation, thereby increasing
evacuation rates when evacuation orders are necessary.

NEEDS AND OPPORTUNITIES FOR NATURAL RESOURCE PROTECTION

Wetlands located within the study area have lost much of their value as a result of
being almost entirely enclosed in a levee system and under forced drainage since the mid
1960’s. Projected future development within the study area will result in the continued
loss of existing wetlands and the remaining tracts will have further reduced wetland
functions and value within 100 years. However, wooded wetlands remaining within the
study area offer valuable habitat for wildlife species. There is a need to protect the
remaining wooded wetlands and other woodlands in the study area. The development of
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hurricane protection or any other land development plans should, therefore, avoid and/or
mitigate impacts to existing woodlands .

IMPROVEMENTS DESIRED

The West Jefferson Levee District, Jefferson Parish, and the State of Louisiana desire
a Federal project to provide increased levels of hurricane protection for the study area.
The desire for improvements in the study area stems from the natural growth and
development occurring on the west bank of the Mississippi River opposite New Orleans.
Continued growth has resulted in the development of lands more vulnerable to flooding
from storm tides and local rainfall. The area is likely to continue to develop given the
lack of available land on the east bank, the presence of an existing interior drainage
system, the close proximity to metropolitan New Orleans, and plans for continued
improvements in the transportation system.

Hurricane Betsy was the impetus for the congressional resolutions that provide
authorization for the west bank studies. More recently, Hurricane Juan inflicted severe
damage on portions of the west bank. Had it not been for the extensive flood fighting
efforts by several state and local agencies for an extended period of time during Hurricane
Juan, damage would have been considerably worse. Hurricane Andrew, the last hurricane
to make landfall in Louisiana, caused local officials to recommend the evacuation of
residents living on the west bank of the Mississippi River in Jefferson, Orleans, and
Plaquemines Parishes. Although Andrew ultimately made landfall in south-central
Louisiana, the actions by local officials clearly illustrated a lack of protection within the
study area. Public officials and residents living in the study area fear a hurricane on a
critical path to their area and desire protection comparable to that provided to other
portions of metropolitan New Orleans. The Lake Pontchartrain, Louisiana, and Vicinity
Hurricane Protection Project was authorized in 1965 to provide a standard project hurricane
(SPH) level of protection to residents of Jefferson, Orleans, St. Bernard, and St. Charles
Parishes living on the east bank of the Mississippi River. The Westwego to Harvey Canal
Hurricane Protection Project was authorized in 1986 to provide SPH protection to residents
living on the west bank of the Mississippi River between Westwego and the Harvey Canal.
The Water Resources Development Act of 1996 authorized extending the protection from
the Harvey Canal, east to the Mississippi River. Lake Cataouatche is one of the few
remaining areas in metropolitan New Orleans for which a Federal hurricane protection
project has not been either authorized or recommended.
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PLANNING CONSTRAINTS

Legislative and executive authorities have specified the range of impacts to be
assessed, and have set forth the planning constraints and criteria that must be applied when
evaluating alternative plans. Plans must be developed with due regard to the benefits and
costs, both tangible and intangible, as well as associated effects on the ecological, social
and economic well-being of the region. Federal participation in developments should also
ensure that any plan is complete in itself, efficient and safe, economically feasible in terms
of current prices, environmentally acceptable, and consistent and acceptable in accordance
with local, regional, and state plans and policies. As far as practical, plans should be
formulated to maximize the beneficial effects and minimize the adverse impacts of the
considered improvements.

PLANNING OBJECTIVES

The following planning objectives were established in response to the identified
problems, needs, and opportunities:

* Provide improved hurricane protection for the west bank of the Mississippi River
in the vicinity of New Orleans for the area generally bounded by Bayou Segnette to the
east, the Mississippi River to the north, Lake Cataouatche to the south, and the St. Charles
Parish line to the west. The study area as delineated is also referred to as the Lake
Cataouatche area.

* Contribute to the Nation’s economic development by reducing hurricane-related
flood damages.

* Minimize adverse impacts to the natural environment and social well-being.

* Retain unhindered access to Bayou Segnette State Park.

MANAGEMENT MEASURES

Structural management measures considered for providing hurricane protection to the
study area were limited to levees, floodwalls, floodgates and pumping stations, and other
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available means to reduce flooding from hurricane driven tides.

Non-structural measures, such as flood-forecasting, combined with evacuation and
the national flood insurance program, are currently being employed in the study area and
will continue to be employed, with or without further Federal action. A hurricane task
force consisting of emergency managers from the state and nine southeastern Louisiana
parishes was formed in late 1988. Their goal was to develop comprehensive regional
evacuation plans for a wide range of hurricane scenarios. The Corps of Engineers, in
conjunction with the Federal Emergency Management Agency (FEMA) and the National
Weather Service (NWS), completed a hurricane preparedness study for southeast Louisiana
in August 1994. The purpose of the study was to provide pertinent, quantitative
information for state and local agency use in the further development of local and regional
hurricane evacuation plans. Information contained in the report, along with input from the
hurricane task force, was used by the Louisiana Office of Emergency Preparedness to
develop a regional evacuation and sheltering plan for southeast Louisiana. This plan
provides a framework within which the parishes can coordinate with state government in
order to deal with a catastrophic hurricane. There are no other practical non-structural
measures for improving hurricane protection in the study area.

FORMULATION PRINCIPLES

The Guidance for Conducting Civil Works Planning Studies (ER 1105-2-100)
requires the systematic development of alternative plans which contribute to the Federal
objective. Alternatives should be formulated in consideration of four criteria:
completeness; effectiveness; efficiency; and acceptability.

* Completeness is the extent to which a given alternative plan provides and accounts
for all necessary investments or other actions to ensure the realization of the planned
effects. This may require relating the plan to other types of public or private plans if the
other plans are crucial to realization of the contributions to the objective.

* Effectiveness is the extent to which an alternative plan alleviates the specified
problems and achieves the specified opportunities.

* Efficiency is the extent to which an alternative plan is the most cost effective
means of alleviating the specified problems and realizing the specified opportunities,
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consistent with protecting the Nation’s environment.

* Acceptability is the workability and viability of the alternative plan with respect to
acceptance by State and local entities and the public and compatibility with existing laws,
regulations, and public policies.

In general, when formulating alternative plans, an effort is made to include only
increments that increase the net NED benefits on a first- and last-added basis.

PLAN FORMULATION RATIONALE

In the development of plans for addressing the problems and needs relative to
hurricane flooding within the study area, structural and non-structural alternatives were
considered. Due to the extent and types of existing development, limitations on the times
for advance flood forecasting, and limitations on the capacities of hurricane evacuation
routes, the development of strictly non-structural measures would not be responsive to the
problems and needs of the area relative to hurricane flooding. Structural alternatives for
addressing the problems and needs of the study area were limited to barriers to hurricane
surges, such as levees, floodwalls, floodgates, and pumping stations.

Two alternative alignments were considered for providing increased levels of
hurricane protection to the Lake Cataouatche area. Both alignments would provide
protection to essentially the same residential and commercial areas and would produce
similar levels of benefits. The first alternative alignment (Plan 1) follows the existing non-
Federal levee. This alignment is also referred to as the exterior alignment. The existing
levee begins at Bayou Segnette and extends in a southwesterly direction for approximately
9 miles before tying back to U.S. Hwy. 90 near the St. Charles Parish line. Providing
protection to the study area would also require the protection to extend north of the Bayou
Segnette Pumping Station to a common tie-in point with the authorized Westwego to
Harvey Canal project. Along the western boundary of the study area, the protection would
extend north from U.S. Hwy. 90 along South Kenner Road, to the existing Southern
Pacific railroad embankment. The alignment for Plan 1 is shown on Plate 4.

The second alignment (Plan 2) would generally follow the interior drainage canal
(Main Canal) located just beyond the existing limits of development. This alignment,
which is also referred to as the interior alignment, was considered in an attempt to enclose
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less undeveloped lands within the protection. As described for Plan 1, the protection along
the eastern boundary of the study area would extend north from the Bayou Segnette
Pumping Station to a common tie-in point with the authorized Westwego to Harvey Canal
project. To prevent the potential for end-around flooding, the protection along the western
boundary of the study area would extend north of U.S. Hwy. 90 adjacent to the community
of Waggaman. The alignment for Plan 2 is shown on Plate 5.

Alternative methods of construction were considered for providing increased levels of
protection for both the exterior alignment (Plan 1) and the interior alignment (Plan 2). The
first method would provide for the construction of an all earthen levee using adjacent cast
material. Material would be hauled to the site in areas where the use of adjacent material
is not feasible. The second method would provide for the construction of a combination
levee/sheetpile wall. This alternative would require less rights-of-way and was considered
to avoid potential stability problems associated with the construction of a traditional
earthen levee and to minimize environmental impacts. All Plan 1 alternatives were
designed to maximize the use of the existing non-Federal levee.

The alternatives for providing hurricane protection to the study area were evaluated
at various levels of protection, generally the 100-year, 200-year, and standard project
hurricane (SPH). Levels of protection lower than the 100-year were not considered
because the existing levee provides approximately a 50-year level of protection. Lower
levels of protection would also not be acceptable to local residents and parish officials
given the areas vulnerability to storm surge. The costs and benefits for each plan were
evaluated using a traditional analysis to determine the plan which provides greater net
annual benefits. The plans were also evaluated based on their environmental impacts. The
plan identified as providing greater net annual benefits using a traditional analysis was then
evaluated using a risk based approach in accordance with EC 1105-2-205. The risk based
analysis provides the decision maker with a broader range of information upon which to
determine the best overall plan for providing increased hurricane protection to the study
area. The results of the risk analysis were used to determine the NED plan and, if
different, the recommended plan.



PLANS CONSIDERED

A brief description of each of the alternatives considered in this study is presented
below:

PLAN 1A (Exterior Alignment - Levee Alternative)

Plan 1A would provide for the enlargement of the existing Lake Cataouatche levee.
The existing levee begins at Bayou Segnette and extends in a southwesterly direction for
approximately 9 miles before tying back to U.S. Hwy. 90 near the St. Charles Parish line.
The existing levee is bounded by a floodside borrow canal and a protected side drainage
canal. These canals paralle] the levee throughout the reach except for within the limits of
Bayou Segnette State Park where there is no drainage canal. The close proximity of the
canals to the existing levee severely restricts the room available for the construction of a
conventional levee enlargement. The problem is further compounded by poor foundation
conditions. A stability analysis based on soil borings and cross-sections has shown that the
existing foundation is not sufficient to enlarge the levee without significantly impacting the
adjacent canals. Enlarging the levee using traditional construction techniques would
require a levee set-back (shifting the levee toward the protected side). Constructing a
levee set-back would necessitate the backfilling of the adjacent interior drainage canal.
Material to backfill the drainage canal and to construct the new levee would be excavated
from a borrow canal located adjacent to the new levee. Upon completion of construction,
the borrow canal would also be used to provide drainage to the area. The existing non-
Federal levee would be degraded and the material would be pushed back and used in the
construction of the new levee. Degrading the existing levee would reduce the quantity of
borrow material required and would allow for proper surface drainage.

Providing increased levels of protection within the limits of Bayou Segnette State
Park would be accomplished by the construction of a levee/floodwall combination. A
levee/floodwall combination would maximize use of the existing levee, thereby minimizing
impacts to existing state park operations. The floodwall would be capped with concrete
and textured to blend into the natural park setting. Swing gates would be provided within
the state park to maintain existing pedestrian and vehicular access. The construction of a
floodwall (inverted T-wall) would be required at the Bayou Segnette Pumping Station.
North of the pumping station, a floodwall would be constructed along Bayou Segnette to a
common tie-in point with the Westwego to Harvey Canal project. The proposed tie-in -
would eliminate the westside closure of the authorized Westwego to Harvey Canal project.
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The protection along the western boundary of the study area would be extended north
of U.S. Hwy. 90, eliminating the possibility of end-around flooding. The existing lanes of
U.S. Hwy. 90 provide adequate protection at the location of the proposed crossing; thus,
they do not need modification. A small levee would be constructed adjacent to South
Kenner Road extending the protection from U.S. Hwy. 90 to the Southern Pacific railroad
embankment. Flap gates would be installed on culverts through the existing railroad
embankment located between South Kenner Road and the existing Jefferson Parish Ievee.
The Jefferson Parish levee, which extends approximately 5,000 feet north of the railroad
embankment, is located along the Jefferson-St. Charles Parish line. Extending the
protection north of the railroad embankment is not required. The proposed alignment for
Plan 1A is shown on Plate 4.

PLAN 1B (Exterior Alignment - Levee/Floodwall Alternative)

Plan 1B would provide for the construction of a combination levee/sheetpile wall
along the alignment followed by Plan 1A. The poor foundation conditions and the close
proximity of the interior and exterior canals prevent the enlargement of the existing levee
using traditional construction techniques. A levee/sheetpile wall was evaluated to
determine if increased levels of protection could be provided without impacting the interior
or exterior canals. The existing levee would first be degraded to a stable configuration.
Steel sheetpiling would then be driven into the levee to provide the required protection.
The sheetpiling would remain uncapped except for that portion of the floodwall which
extends through Bayou Segnette State Park. Wildlife ramps would be constructed at 1/4
mile intervals along the alignment to allow animals to pass from one side of the protection
to the other. Wave action is only a concern along the southern portion of the alignment
nearest Lake Cataouatche. A wave berm would be constructed along that portion of the
alignment which extends from the southern limits of Bayou Segnette State Park to
approximately 1 mile west of the Lake Cataouatche Pumping Station. The wave berm
would be constructed using excess material from the degrading operation and additional
material hauled from a nearby borrow pit.

The floodwall through Bayou Segnette State Park would be capped with concrete and
textured to blend with the natural park setting. Swing gates would be provided within the
state park to maintain existing pedestrian and vehicular access. A floodwall (inverted T-
wall) would be constructed in front of the Bayou Segnette Pumping Station and the
discharge pipes would be passed through the floodwall. The protection would be extended
north of the pumping station by the construction of a floodwall along Bayou Segnette.
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The floodwall would tie the protection to the authorized Westwego to Harvey Canal
project. The proposed tie-in would delete the westside closure, resulting in a savings to
the authorized project.

The protection along the western boundary of the study area would extend north of
U.S. Hwy. 90 to prevent the potential for end-around flooding. The existing lanes of U.S.
Hwy. 90 provide adequate protection and do not need modification. A small levee
constructed adjacent to South Kenner Road would extend the protection north from U.S.
Hwy. 90 to the Southern Pacific railroad embankment. As discussed for Plan 1A,
extending the protection north of the existing railroad embankment is not required. The
alignment for Plan 1B is shown on Plate 4.

PLAN 1C (Exterior Alignment - Modified Levee Alternative)

Plan 1C was developed in an attempt to determine if the existing levee could be
enlarged along the current alignment without significantly impacting the adjacent canals.
As described for Plan 1A, the land available to enlarge the existing levee is severely
restricted due to the close proximity of the interior and exterior canals. In order to
minimize impacts to the adjacent canals, Plan 1C would provide for the construction of a
straddle enlargement (maintaining the existing levee centerline) to take full advantage of
the increased soil strengths of the existing foundation. The first enlargement of the levee
would provide for a crown width of 7 feet to minimize potential stability problems. A
10-foot crown width would be obtained on the second enlargement. The portion of the
alignment which extends from the southern limits of Bayou Segnette State Park to
approximately one mile west of the Lake Cataouatche Pumping Station is subject to wave
action and would require the construction of a floodside wave berm. In some locations the
wave berm would extend a short distance into the exterior canal. Water depths in the
canal along the existing bankline are very shallow allowing for the placement of material.

The enlargement of the existing levee as well as the construction of a wave berm
would be accomplished using borrow material excavated from the exterior canal. Material
would be excavated from within the limits of the existing canal and cast into place using a
barge mounted dragline. The enlargement of the existing levee creates potential stability
problems due to the close proximity of the interior drainage canal. In order to improve the
existing stability, the interior drainage canal would be shifted away from the levee in
several locations. A dragline would excavate material from the back of the existing canal
and cast it to the front of the canal, effectively shifting the canal away from the levee.
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The current dimensions of the canal would be maintained and impacts to the canal would
be minimized.

Plan 1C would also include the construction of a levee/floodwall combination
through Bayou Segnette State Park. The floodwall would be capped with concrete and
textured to blend with the natural park setting. Swing gates would be provided within the
state park to maintain existing pedestrian and vehicular access. As discussed for Plans 1A
and 1B, a new floodwall (inverted T-wall) would be constructed in front of the Bayou
Segnette Pumping Station, and the existing discharge pipes would be passed through the
floodwall. The protection would be extended north of the pumping station by the
construction of a floodwall along Bayou Segnette. The floodwall would tie the protection
to the authorized Westwego to Harvey Canal project. The proposed tie-in would delete the
westside closure resulting in a savings to the authorized project.

The protection along the western boundary of the study area would be extended north
of U.S. Hwy. 90 to prevent the potential for end-around flooding. The existing lanes of
U.S. Hwy. 90 provide adequate protection against hurricane surge and do not need
modification. A small levee constructed adjacent to South Kenner Road would extend the
protection north from U.S. Hwy. 90 to the Southern Pacific railroad embankment. As
discussed for Plans 1A and 1B, extending the protection north of the railroad embankment
is not required. The alignment for Plan 1C is shown on Plate 4.

PLAN 2A (Interior Alignment - Levee Alternative)

Plan 2 alternatives were considered to determine if an interior alignment which
enclosed less undeveloped land within the protection would be more economical and result
in fewer environmental impacts. Plan 2A would provide for the construction of an all-
earthen levee generally following an existing drainage canal (Main Canal). The protection
would extend south from the Bayou Segnette Pumping Station, cross under the Lapalco
Bridge, and follow Main Canal until tying back into U.S. Hwy. 90 near the community of
Avondale. The protection would parallel U.S. Hwy. 90 for a short distance before crossing
the highway and extending further north. Main Canal would be enlarged and material
excavated from the canal would be used to construct the levee. Guide levees would also
be constructed along the canal which connects Main Canal to the Lake Cataouatche
Pumping Station. The guide levees would ensure that interior drainage would be
maintained even during periods of high tide.
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A combination levee/floodwall would be constructed along that portion of the
alignment passing through Bayou Segnette State Park. The floodwall would be capped
with concrete and textured to blend with the natural park setting. Swing gates would also
be provided within the state park to maintain existing pedestrian and vehicular access. A
floodwall (inverted T-wall) would be constructed in front of the Bayou Segnette Pumping
Station and the existing discharge pipes would be passed through the floodwall. The
construction of a floodwall along Bayou Segnette would extend the protection north of the
Bayou Segnette Pumping Station to a common tie-in point with the Westwego to Harvey
Canal project. The proposed tie-in would delete the westside closure, resulting in a
savings to the authorized project. The tie-in with the Westwego to Harvey Canal project
would be the same as described for the Plan 1 alternatives.

The protection along the western boundary of the alignment would need to extend
north of U.S. Hwy. 90 to prevent the potential for end around flooding. The lanes of U.S.
Hwy. 90 provide adequate protection at the location of the proposed crossing; thus, they do
not need modification. A small levee, constructed along the western limits of the
community of Waggaman, would extend the protection from U.S. Hwy. 90 to the Southern
Pacific railroad embankment. Natural ground elevations north of the railroad tracks are in
excess of potential surge heights and would prevent the possibility for end-around flooding.
The alignment for Plan 2A is shown on Plate 5.

PLAN 2B (Interior Alignment - Levee/Floodwall Alternative)

Plan 2B would follow the same alignment as Plan 2A, but it would provide for the
construction of a levee/floodwall combination as opposed to an all earthen levee section.
The construction of a combination levee/floodwall significantly reduces the size of the
levee section reducing both the required rights-of-way and borrow material. The levee
would be constructed using material excavated from the existing interior drainage canal.
Steel sheetpiling would then be driven into the completed levee to provide the required
protection. The sheetpiling would remain uncapped except for that portion which extends
through Bayou Segnette State Park. The floodwall through the state park would be capped
with concrete and textured to blend with the natural park setting. Swing gates would also
be provided within the state park to maintain existing pedestrian and vehicular access. A
floodwall (inverted T-wall) would be constructed in front of the Bayou Segnette Pumping
Station as described for other Plan 1 and Plan 2 alternatives. A floodwall constructed
along Bayou Segnette would extend the protection north of the pumping station to a
common tie-in point with the Westwego to Harvey Canal project. The proposed tie-in
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would delete the westside closure resulting in a savings to the authorized project. The tie-
in with the Westwego to Harvey Canal project would be the same as described for other
Plan 1 and Plan 2 alternatives.

The protection along the western boundary of the alignment would need to extend
north of U.S. Hwy. 90 to prevent the potential for end around flooding. The existing lanes
of U.S. Hwy. 90 provide adequate protection and would not require modification. A small
earthen levee would be constructed along the western limits of the community of
Waggaman extending the protection from U.S. Hwy. 90 to the Southern Pacific railroad
embankment. The existing ground elevations north of the railroad embankment are greater
than the maximum surge heights in the area preventing the possibility for end-around
flooding. The alignment for Plan 2B is shown on Plate 5.

PLAN ASSESSMENT AND EVALUATION

A detailed analysis was conducted to determine the ability of each alternative plan to
provide hurricane protection to the study area, protect natural resources, and be accepted
by the public. The economic and environmental impacts associated with each alternative
serve as the basis for the analysis. Impacts to known or suspected hazardous, toxic, or
radioactive waste (HTRW) sites were also considered in the analysis.

The alternative plans were evaluated from an economic standpoint by comparing
estimated equivalent annual benefits with estimated average annual costs. A description of
the methodology used to determine economic damages and benefits for both the with- and
without-project conditions is presented in Volume 2, Appendix B.

Alternative plans were also evaluated based on environmental impacts. Each of the
alternatives considered would cause similar adverse environmental impacts. Impacts do,
however, differ in magnitude from plan to plan. A comprehensive analysis is discussed in
detail in the Environmental Impact Statement (EIS) and is supported by the environmental
documentation contained in Volume 2, Appendix C. Mitigation plans provide for land
acquisition measures to offset project induced impacts. To offset habitat losses, the same
general mitigation measures would be used. The variable for all plans would be the
amount of land acquisition necessary to fully offset these impacts.

Habitat evaluation processes were conducted utilizing two separate but comparable
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methods. The Habitat Evaluation System (HES) methodology is included within the
Mitigation Report/Incremental Analysis found in Volume 2, Appendix C. The
methodology of the Louisiana Department of Natural Resources Habitat Assessment
Models for Fresh Swamp and Bottomland Hardwoods in the Louisiana Coastal Zone are
included within the Fish and Wildlife Coordination Act Report found in Volume 2,

Appendix D.
PLAN 1A (Exterior Alignment - Levee Alternative)

Plan Description. Plan 1A would provide for the construction of an earthen levee
along the alignment generally followed by the existing non-Federal levee. The close
proximity of the adjacent canals along with the poor foundation conditions do not allow
for the enlargement of the existing levee using traditional construction techniques. A levee
set-back (shifting the levee to the landside and away from the current alignment) would be
required. The levee set-back would begin at the southern limits of Bayou Segnette State
Park and continue for approximately 8 miles before tying back to U.S. Hwy. 90 near the
St. Charles Parish line. The relocated levee would be placed in the general vicinity of the
existing interior drainage canal. The existing canal would be backfilled prior to
construction of the new levee. Material to backfill the existing canal and to construct the
new levee would be excavated from an adjacent borrow canal. Excavation of material
from the borrow canal would be performed in such a manner as to provide interior
drainage upon completion of construction. In order to allow for proper surface drainage,
the existing levee would be degraded and used in the construction of the new levee.

A levee/floodwall combination would be constructed through Bayou Segnette State
Park, and swing gates would be provided to maintain existing pedestrian and vehicular
access. A floodwall (inverted T-wall) would be constructed in front of the Bayou Segnette
Pumping Station, and the existing discharge pipes would be passed through the floodwall.
A floodwall constructed along Bayou Segnette would extend the protection north of the
pumping station to a common tie-in point with the authorized Westwego to Harvey Canal
project. A small levee would also be constructed along the western boundary of the study
area adjacent to South Kenner Road, extending the protection north from U.S. Hwy. 90 to
the Southern Pacific railroad embankment.

Cost estimates were developed for Plan 1A for providing both a 100-year and SPH
~ level of protection. Although an earthen levee constructed using adjacent cast material is
usually less expensive than a floodwall, the requirement to backfill the existing interior
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drainage canal significantly increased the overall project cost. Plan 1A would require the
excavation and placement of between 8.5 and 10 million cubic yards of material.
Although the material would be cast into place from an adjacent borrow canal, the large
quantity of material makes this alternative cost-prohibitive. Shifting the levee away from
the existing alignment and constructing a new borrow/drainage canal also requires greater
quantities of new rights-of-way and results in more severe adverse environmental impacts
than other alternatives. The total first cost for Plan 1A was estimated at $47,300,000 for
100-year protection and $55,700,000 for SPH protection.

Rationale for Elimination. The average annual costs developed for Plan 1A were
estimated at $3,688,000 for 100-year protection and $4,342,000 for SPH protection. These
costs are at least 2'/, times greater than the average annual first costs of other Plan 1
alternatives. All Plan 1 alternatives follow the same general alignment and would produce
similar levels of benefits. Shifting the levee away from the current alignment and
constructing a new interior drainage/borrow canal would adversely impact in excess of 400
acres of wooded lands. As a result of excessive cost and greater environmental impacts,
Plan 1A was eliminated from further consideration.

PLAN 1B (Exterior Alignment - Levee/Floodwall Alternative)

Plan Description. Plan 1B would provide for the construction of a combination
levee/sheetpile wall along the alignment followed by the existing Lake Cataouatche levee.
This alternative to conventional levee construction was evaluated as a result of the poor
foundation conditions and the close proximity of the interior and exterior canals. The
existing levee would first be degraded to a stable configuration. Sheetpiling would then be
driven into the levee to provide the required protection. The sheetpiling would remain
uncapped except within Bayou Segnette State Park. The floodwall through the state park
would be capped with concrete for aesthetic reasons and swing gates would be provided to
maintain existing pedestrian and vehicular access. A floodwall (inverted T-wall) would be
constructed in front of the Bayou Segnette Pumping Station and the existing discharge
pipes would be passed through the floodwall. A floodwall constructed along Bayou
Segnette would extend the protection north of the existing pumping station to a common
tie-in point with the authorized Westwego to Harvey Canal project. Wave action is a
concern along the southern portion of the alignment which fronts Lake Cataouatche. A
wave berm would be constructed from the southern limits of Bayou Segnette State Park to
just west of the Lake Cataouatche Pumping Station. The wave berm ‘would be constructed
using excess material from the degrading operation and material hauled from a nearby
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borrow pit.

To prevent the potential for end-around flooding, the protection would be extended
north of U.S. Hwy. 90 along the western boundary of the study area. Extending the
protection north of U.S. Hwy. 90 would be accomplished by the construction of a small
levee along the east side of South Kenner Road. The levee would extend the protection
from U.S. Hwy. 90 to the Southern Pacific Railroad embankment. This plan was analyzed
for the 100-year, 200-year, and SPH levels of protection.

Impacts to Westwego to Harvey Canal Project. The authorized Westwego to Harvey
Canal Hurricane Protection project provides for the construction of a westside closure just
north of Bayou Segnette State Park. The purpose of the westside closure is to ensure that
protection to the project area is maintained even if the deficient Lake Cataouatche levee
were to be overtopped. The closure plan includes construction of an earthen levee along
the east shoulder of the Bayou Segnette State Park entrance road, along the south shoulder
of the Westbank Expressway, and north from the Westbank Expressway to the Southern
Pacific Railroad tracks. The closure plan would also provide for the construction of a
ramp in the Westbank Expressway in the vicinity of the Bayou Segnette State Park
entrance. A small drainage canal would be constructed parallel to the levee north of the
Westbank Expressway to maintain interior drainage to the adjacent residential area. The
alignment of the authorized westside closure for the Westwego to Harvey Canal project is
shown on Plate 3.

An analysis was conducted to determine if increasing the protection provided to the
Lake Cataouatche area would impact the requirement for the westside closure. Based on
projected rates of overtopping, it was determined that a minimum 100-year level of
protection would be sufficient to prevent end-around flooding. The large undeveloped
sump area located within the Lake Cataouatche area would be sufficient to contain the
overflow up to a 500-year event. The sump area includes approximately 8,000 acres of
undeveloped land south of U.S. Hwy 90 and impacts to the storage capacity of the sump as
a result of future development would not be sufficient to jeopardize protection to the
Westwego to Harvey Canal area. Future development is projected to effect less than 6
percent of the total number of acres located within the sump. In addition, the northern
reaches of the sump area (high ground) are likely to be developed first minimizing impacts
to the overall storage capacity. Development within the sump area would require the
extensive use of fill material to raise slab elevations to above the 100-year floodplain. The
deposition of fill material would be subject to the provisions of Section 404 of the Clean
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Water Act, limiting development within the sump area. Measures to prevent encroachment
of the sump area for alternatives providing less than SPH protection is not be required.

The savings associated with deleting the westside closure from the authorized project
($4,969,000) can only be claimed as a cost offset if the modification does not result in a
delay in project benefits. The current schedule for construction of the Westwego to
Harvey Canal project would provide for the completion of the westside closure in the year
2001. Beneficial completion of the Westwego to Harvey Canal project is also scheduled
for 2001. The construction schedule for Plan 1B would provide for completion of the
Lake Cataouatche project in the year 2000. With the Lake Cataouatche project scheduled
for completion a year prior to the westside closure, there would be no delay in project
benefits. The savings associated with deleting the westside closure are not included in the
economic analysis for the Lake Cataouatche area, but rather as a reduction in the first cost
for the Westwego to Harvey Canal project.

Environmental Impacts. Environmental impacts would include the potential loss of
early successional bottomland hardwoods from the areas adjacent to U.S. Hwy. 90 and
South Kenner Road and from the borrow pit sites located near Bayou Segnette State Park
and the Lake Cataouatche Pumping Station. The construction of Plan 1B would result in
the direct loss of approximately 20 acres of early successional bottomland hardwoods.
Indirect impacts of any increase in the size of the interior borrow/drainage canal and
subsequent increased drainage effects on basin wetlands are essentially non-existent. The
adverse environmental impacts would be essentially the same for all three levels of
protection (100-yr, 200-yr, and SPH). These impacts would result in the loss of an
associated 5 annualized habitat unit value (AHUV’s). Mitigation would be provided to
compensate for unavoidable impacts. The mitigation plan would provide for the purchase,
bottomland hardwood habitat development, and management of a 15-acre tract located
adjacent to Bayou Segnette State Park. The average annual mitigation costs are estimated
at $21,000. Wildlife ramps would be constructed to allow wildlife to move back and forth
across the protection. The ramps would be constructed at 1/4 mile intervals along that
portion of the alignment between Bayou Segnette State Park and U.S. Hwy. 90.

Hazardous, toxic, and radioactive waste investigations revealed the presence of
several facilities that warranted concern. A seafood processing facility is located near
Bayou Segnette Pumping Station, and three landfills are located near U.S. Hwy. 90 along
the western boundary of the study area. No evidence of contamination was found in the
vicinity of the seafood processing facility, and, although the landfills do present a potential
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problem, no excavation would be accomplished in these areas. Borrow material to
construct the levee which parallels the Greater New Orleans landfill, and extends from
U.S. Hwy. 90 to the Southern Pacific Railroad embankment, would be hauled from a
nearby borrow source. No records of underground storage tanks were identified along the
proposed alignment for Plan 1B. Based on our investigations, Plan 1B would present a
minimal risk of encountering HTRW problems during construction. Additiona] information
on the environmental impacts of Plan 1B are presented in Volume 2, Appendix C.

Economic Summary. The total project first costs for Plan 1B are estimated at
$11,507,000 for 100-year protection, $12,065,000 for 200-year protection, and $18,280,000
for SPH protection . Average annual costs were determined using a project life of 100
years and an interest rate of 7°/, percent. The period of construction for Plan 1B is
approximately 3 years. A summary of the gross investment and average annual costs for
Plan 1B for the three levels of protection are shown in Table 8.

TABLE 8
LAKE CATAOUATCHE, PLAN 1B
SUMMARY OF GROSS INVESTMENT COSTS
AND AVERAGE ANNUAL CHARGES
73/, PERCENT

100-yr 200-yr SPH
Project First Cost 11,507,000 12,065,000 18,280,000
Interest During Const. 800,000 837,000 1,227,000
Gross Investment 12,307,000 12,902,000 19,507,000
Proj. Avg. Annual Cost! 1,027,000 1,079,000 1,593,000
Mitigation Avg. Annual Cost 21,000 21,000 21,000
Total Avg. Annual Cost 1,048,000 1,100,000 1,614,000

! This figure includes interest, amortization, future protection, and operations,

maintenance, repair, replacement, and rehabilitation costs.
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PLAN 1C (Exterior Alignment - Modified Levee Alternative)

Plan Description. Plan 1C would provide for the enlargement of the existing non-
Federal levee from Bayou Segnette State Park to the tie-in at U.S. Hwy. 90 near the St.
Charles Parish line. A straddle enlargement would be constructed to take full advantage of
the increased soil strengths of the existing foundation. In order to minimize potential
stability problems, the initial enlargement would only provide a crown width of 7 feet.

The crown width of the levee would be increased to 10 feet during the second lift. The
portion of the alignment which extends from the southern limits of Bayou Segnette State
Park to approximately 1 mile west of the Lake Cataouatche Pumping Station is subject to
wave action. A wave berm would be constructed in this area to dissipate potential waves.
The close proximity of the floodside canal would require the wave berm to extend beyond
the existing bankline in a couple of locations. Shallow water depths in the canal near the
existing bank would easily accommodate the placement of material. Borrow material for
the enlargement of the existing levee and for construction of the wave berm would come
from the existing floodside canal. A barge mounted dragline would excavate material from
the canal and cast it directly into place. Material would only be excavated from within the
existing canal (no additional wetlands would be impacted).

The enlargement of the existing levee would create potential stability problems with
respect to the interior drainage canal. Minor adjustments to the drainage canal would be
required to ensure that adequate factors of safety are provided. A dragline would be used
to excavate material from the back (landside) of the canal and cast to the front of the canal
effectively shifting the canal away from the levee. The dimensions of the canal would be
maintained, and impacts to drainage would be minimized. Material excavated from the
interior drainage canal would also be used to construct the protected side stability berm.

Plan 1C would also provide for the construction of a combination levee/sheetpile
wall through Bayou Segnette State Park. The floodwall would be capped with concrete for
aesthetic purposes, and swing gates would be provided to maintain existing pedestrian and
vehicular access. A floodwall (inverted T-wall) would be constructed in front of the
Bayou Segnette Pumping Station, and the discharge pipes would be passed through the
floodwall. A floodwall constructed along Bayou Segneite would extend the protection
north of the pumping station to a common tie-in point with the Westwego to Harvey Canal
project. The protection along the western boundary of the study area would be extended
north of U.S. Hwy. 90 to prevent the potential for end-around flooding. A small levee
would be constructed adjacent to South Kenner Road extending the protection from U.S.
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Hwy. 90 to the Southern Pacific railroad embankment. This plan was analyzed for the
100-year, 200-year, and SPH levels of protection.

Impacts to the Westwego to Harvey Canal Project. As described for Plan 1B, the
authorized Westwego to Harvey Canal Hurricane Protection project provides for the
construction of a westside closure in the vicinity of Bayou Segnette State Park. The
purpose of the westside closure is to ensure that protection to the Westwego project area
be maintained even if the deficient Lake Cataouatche levee were to be overtopped. As
discussed for Plan 1B, enlarging the existing levees to provide a minimum 100-year level
of protection to the Lake Cataouatche area would eliminate the need for the westside
closure. The savings attributable to deleting the westside closure ($4,969,000) are not
included in the economic analysis for Lake Cataouatche, but rather as a cost offset for the
Westwego to Harvey Canal project.

An analysis of the construction schedules is required to determine possible
limitations on claiming the savings as a cost offset. The current schedule for construction
of the Westwego to Harvey Canal project would provide for the completion of the westside
closure in the year 2001. Although Plan 1C would not provide for completion of the Lake
Cataouatche project until the year 2006, completion of all first lifts (beneficial completion)
is scheduled for the year 2000. Beneficial completion is the point at which the design
grade for all features of the project are first obtained and is the point at which full benefits
are attributable to the project. With Lake Cataouatche scheduled for beneficial completion
prior to completion of the westside closure of the Westwego to Harvey Canal project, there
would be no delay in benefits. This allows for the entire savings associated with
eliminating the westside closure to be claimed as a reduction in the first cost of the
authorized project.

Environmental Impacts. Environmental impacts would include the loss of
approximately 57 acres of early successional bottomland hardwoods. The losses would be
similar to those described for Plan 1B; however, an additional strip of land along the
interior borrow/drainage canal would be impacted, and the borrow area located near the
Lake Cataouatche Pumping Station would be excluded. These losses would result in an
associated 15 AHUV’s. The potential losses would be the same for the 100-yr, 200-yr, or
SPH level of protection. The mitigation plan would provide for the purchase, bottomland
hardwood habitat development, and management of a 39-acre tract located adjacent to
Bayou Segnette State Park. The average annual mitigation costs are estimated at $43,000.
As a result of Plan 1C providing for the enlargement of the existing levee between Bayou
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Segnette State Park and U.S. Hwy. 90, wildlife ramps would not be required.

Hazardous, toxic, and radioactive waste investigations revealed the presence of
several facilities that warranted concern. A seafood processing facility is located near
Bayou Segnette Pumping Station and three landfills are located near U.S. Hwy. 90 along
the western boundary of the study area. No evidence of contamination was found in the
vicinity of the seafood processing facility, and, although the landfills do present a potential
problem, no excavation would be accomplished in these areas. Material to construct the
levee north of U.S. Hwy. 90, parallel to the Greater New Orleans landfill, would be hauled
from a nearby borrow source. Excavation would also not be permitted along the existing
bank of the interior drainage canal in the vicinity of the Area 90 landfill to avoid potential
impacts. Another concern was the potential contamination of the interior drainage canals
as a result of runoff from the adjacent landfills. Sediment and water quality samples
collected from the drainage canals in the vicinity of the landfills showed contamination
levels similar to the background samples collected throughout the area. The potential to
disturb or release these contaminants into the water column during construction would be
minimal and would not significantly degrade the water quality. No records of underground
storage tanks were identified along the proposed alignment for Plan 1C. Based on our
investigations, Plan 1C would present a minimal risk of encountering HTRW problems
during construction. Additional information on the environmental impacts of Plan 1C can
be found in Volume 2, Appendix C.

Economic Summary. The total project first costs for Plan 1C are estimated at
$8,003,000 for 100-year protection, $9,238,000 for 200-year protection, and $10,101,000
for SPH protection . Average annual costs were determined using a project life of 100
years and an interest rate of 7°/, percent. The period of construction for Plan 1C, including
2 lifts on the levee enlargement, is approximately 9 years. A summary of the gross
investment and average annual costs for Plan 1C for three levels of protection are shown
in Table 9.
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TABLE 9

LAKE CATAOUATCHE, PLAN 1C
SUMMARY OF GROSS INVESTMENT COSTS
AND AVERAGE ANNUAL CHARGES

73/, PERCENT

100-yr 200-yr SPH
Project First Cost 8,003,000 9,238,000 10,101,000
Interest During Const. 362,000 365,000 348,000
Gross Investment 8,365,000 9,603,000 10,449,000
Proj. Avg. Annual Cost! 688,000 793,000 860,000
Mitigation Avg. Annual Cost 43,000 43,000 43,000
Total Avg. Annual Cost 731,000 836,000 903,000

' This figure includes interest, amortization, future protection, and operations,
maintenance, repair, replacement, and rehabilitation costs.

PLAN 2A (Interior Alignment - Levee Alternative)

Plan Description. Plan 2A would provide for the construction of an all-earthen levee
which generally follows an existing interior drainage canal (Main Canal). The protection
would extend south from the Bayou Segnette Pumping Station, cross under the Lapalco
Bridge, and follow Main Canal until tying back to U.S. Hwy. 90 near the community of
Avondale. The protection would parallel U.S. Hwy. 90 for a short distance before crossing
the highway and extending further north. The levee would be constructed using adjacent
cast material excavated from the existing drainage canal. Guide levees would be
constructed along the canal which connects Main Canal to the Lake Cataouatche Pumping
Station. These levees would ensure that interior drainage to the area is maintained even

during periods of high tide.

A floodwall would be constructed within Bayou Segnette State Park to minimize
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impacts to existing operations. The floodwall through the state park would be capped with
concrete, and swing gates would be provided to maintain existing pedestrian and vehicular
access. A floodwall (inverted T-wall) would be constructed in front of the Bayou Segnette
Pumping Station, and the discharge pipes for the existing pumping station would be passed
through the floodwall. The construction of a floodwall along Bayou Segnette would
extend the protection north from the pumping station to a common tie-in point with the
Westwego to Harvey Canal project. The protection along the western boundary of the
study area would be extended north of U.S. Hwy. 90 to prevent the potential for end
around flooding. The construction of a levee parallel to the community of Waggaman
would extend the protection from U.S. Hwy. 90 to the Southern Pacific railroad
embankment.

Cost estimates were developed for Plan 2A (providing both a 100-year and SPH level
of protection). Although the alignment for Plan 2 alternatives is shorter than the alignment
for Plan 1 alternatives, full utilization of the existing non-Federal levee significantly
reduces the costs for the exterior alignment. The lack of an existing levee along the
interior alignment increases the quantity of fill material required for Plan 2 alternatives.

All lands required for the construction of Plan 2A would be new rights-of-way resulting in
significantly higher real estate costs. The total first costs for Plan 2A were estimated at
$16,920,000 for 100-year protection and $20,646,000 for SPH protection.

Rationale for Elimination. The average annual costs developed for Plan 2A were
estimated at $1,455,000 for 100-year protection and $1,793,000 for SPH protection. These
costs are approximately 85 percent greater that the average annual first costs for either
Plan 1B or Plan 1C. Plan 1 and Plan 2 alternatives would generally provide protection to
the same areas and would result in similar levels of benefits. The direct environmental
impacts would be significantly greater for Plan 2A than for either Plan 1B or Plan 1C due
to the large quantity of new rights-of-way required along Main Canal. The construction of
Plan 2A would adversely impact in excess of 300 acres of high quality bottomland
hardwoods. As a result of excessive cost and greater environmental impacts, Plan 2A was
eliminated from further consideration.

PLAN 2B (Interior Alignment - Levee/Sheetpile Alternative)
Plan Description. Plan 2B would follow the same general alignment as Plan 2A. To

reduce required rights-of-way and minimize adverse environmental impacts, Plan 2B would
provide for the construction of a combination levee/sheetpile wall. A reduced levee
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section would first be constructed using material excavated from the existing interior
drainage canal (Main Canal). Sheetpiling would then be driven into the levee to provide
the required protection. The sheetpiling would remain uncapped except for that portion
which is located within Bayou Segnette State Park. The floodwall within the state park
would be capped with concrete for aesthetic purposes, and swing gates would be provided
to maintain existing pedestrian and vehicular access. A floodwall (inverted T-wall) would
be constructed in front of the Bayou Segnette Pumping Station, and the discharge pipes
would be passed through the floodwall. Extending the protection north from the pumping
station to a common tie-in point with the Westwego to Harvey Canal project would be
accomplished by the construction of a floodwall along Bayou Segnette.

To ensure that interior drainage to the area is maintained, even during periods of
high tides, guide levees would be constructed along the canal which connects Main Canal
to the Lake Cataouatche Pumping Station. As described for Plan 2A, the protection would
be extended north of U.S. Hwy. 90 along the western boundary of the study area. A levee
constructed parallel to the community of Waggaman would extend the protection from U.S.
Hwy. 90 to the Southern Pacific railroad embankment.

Cost estimates were developed for Plan 2B for providing both a 100-year and SPH
level of protection. The lack of an existing levee along the interior alignment increases the
quantity of fill material required for Plan 2 alternatives and requires the acquisition of
additional rights-of-way. The total first costs for Plan 2B were estimated at $17,891,000
for 100-year protection and $22,756,000 for SPH protection.

Rationale for Elimination. The average annual costs developed for Plan 2B were
estimated at $1,528,000 for 100-year protection and $1,929,000 for SPH protection. These
costs are approximately 90 percent greater that the average annual first costs for Plan 1C.
Plan 1 and Plan 2 alternatives would generally provide protection to the same areas and
would result in similar levels of benefits. The direct environmental impacts would be
greater for Plan 2B than for either Plan 1B or Plan 1C due to the additional rights-of-way
required along Main Canal and the loss of associated bottomland hardwoods. The
construction of Plan 2B would adversely impact in excess of 100 acres of high quality
bottomland hardwoods. As a result of excessive cost and greater environmental impacts,
Plan 2B was eliminated from further consideration.
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SUMMARY OF PLAN ASSESSMENT

A detailed analysis was conducted to determine the ability of each plan to provide
hurricane protection to the study area and to protect natural resources. Alternative plans
were evaluated from an economic standpoint by comparing estimated equivalent annual
benefits with estimated average annual costs. The amount of environmental impacts that
would likely result from the implementation of each plan was also considered in the
analysis. Plan 1A and Plans 2A and 2B were eliminated from further consideration due to
excessive cost and greater environmental impacts. The remaining plans are Plan 1B at the
100-year, 200-year, and SPH levels of protection and Plan 1C at the 100-year, 200-year,
and SPH levels of protection. Each of these plans will be evaluated further using a
traditional analysis in the following section.

COMPARISON OF PLANS

Comparative information on the remaining plans is presented in this section, along
with the rationale for determining which of the plans provides greater net annual benefits.
The plan which is determined to provide greater net annual benefits will be further
evaluated using a risk based approach to determine the level of protection for the NED
plan and, if different, the recommended plan.

Each of the remaining plans fulfill the primary objective by providing increased
levels of hurricane protection to the study area. Plans 1B and 1C have been determined to
warrant further evaluation. Both of these plans are structural plans. Practical non-
structural measures, such as zoning and building regulations, flood-forecasting and
warning, and flood-fighting and evacuation plans are currently in place in the study area
and will remain in use as features of any plan, including the no action plan. The
remaining plans are economically justified and would result in benefit-to-cost ratios of
greater than unity. Environmental impacts would be associated with each plan.

Significant environmental damages would be mitigated to the extent justified. A summary
comparison of the plans is shown in Table 10, "Effects Display and System of Accounts".
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TABLE 10

EFFECTS DISPLAY AND SYSTEM OF ACCOUNTS

ITEM

NO FEDERAL

ACTION

LAKE CATAQUATCHE

PLAN 1B

PLAN IC

1. PLAN DESCRIPTION

No Federal Project and
continued maintenance
of existing local levees,

This plan would provide for the construction of a
combination levee/sheetpile wall along the alignment
followed by the existing non-Federal levee. The levee
begins at Bayou Segnette and extends in a southwesterly
direction for approximately 9 miles before tying back into
U.S. Hwy. 90 near the St. Charles Parish line. The existing
levee is unstable in many locations due to the poor
foundation conditions and the close proximity of the interior
and exterior drainage canals. The non-Federal levee would
be degraded to a stable configuration and steel sheetpiling
would be driven into the levee. The floodwall would remain
uncapped except for that portion which extends through
Bayou Segnette State Park. The floodwall through the state
park would be capped with concrete for aesthetic reasons.
Swing gates would be provided within the state park to
maintain existing access. A new floodwall (inverted T-wall)
would be constructed at the Bayou Segnette Pumping Station
and the discharge pipes for the pumping station would be
passed through the floodwall. The floodwall would extend
north from the Bayou Segnette Pumping Station to a
common tie-in point with the authorized Westwego to
Harvey Canal project. The protection would also extend
north of U.S. Hwy. 90 along the western boundary of the
study area. A small levee would be constructed adjacent to
South Kenner Road from U.S. Hwy. 90 to the Southern
Pacific Railroad embankment. Unavoidable impacts would
be mitigated by the acquisition, bottomtand hardwood habitat
development, and management of up to 15 acres located
adjacent to Bayou Segnette State Park.

This plan would follow the same alignment as described for
Plan 1B. The difference between the two plans is that Plan
1C would allow the for the construction of an all earthen
levee from the southern limits of Bayou Segnette State Park
to the tie-in point at U.S. Hwy. 90. The existing levee
would be enlarged using material excavated from the
floodside borrow canal. Modification of the protected side
drainage canal would be required to avoid potential stability
problems associated with the enlargement of the levee.
Material would be excavated from the back of the canal and
cast to the front of the canal effectively shifting the canal
away from the levee. A combination levee/floodwall would
be constructed through Bayou Segnette State park to
minimize impacts to existing park operations. The floodwall
would be capped with concrete for aesthetic purposes.
Swing gates would be constructed within the state park to
maintain vehicular and pedestrian access. As described for
Plan 1B, the floodwall would extend north along Bayou
Segnette to a common tie-in point with the Westwego to
Harvey Canal project. The protection north of U.S. Hwy. 90
along the western boundary of the study area would also be
identical to that described for Plan 1B. Unavoidable impacts
would be mitigated by the acquisition, bottomland hardwood
habitat development, and management of up to 39 acres
located adjacent to Bayou Segnette State Park.




TABLE 10

EFFECTS DISPLAY AND SYSTEM OF ACCOUNTS

LAKE CATAOUATCHE
NO FEDERAL
ITEM ACTION PLAN IB PLAN IC
II. SIGNIFICANT IMPACTS SPH 200 year 100 year SPH 200 year 100 year
(TSP) (NED)
1. Nat. Economic Development
a. Equivalent Annual Benefits® Not Applicable $8,534,000 $8,524,000 $8,362,000 $8,534,000 $8,524,000 $8,362,000
b. Total Avg. Annual Costs' $1,614,000 $1,100,000 $1,048,000 $903,000 $836,000 $731,000
1) Interest & Amortization $1,512,000 $1,001,000 $954,000 $811,000 $745,000 $649,000
2) Operations & Maintenance? $11,000 $11,000 $11,000 $11,000 $10,000 $10,000
3) Mitigation $21,000 $21,000 $21,000 $43,000 $43,000 $43,000
4) Future Protection $70,000 $67,000 $62,000 $38,000 $38,000 $29,000
c. First Cost $18,280,000 $12,065,000 $11,507,000 $10,101,000 $9,238,000 $8,003,000
d. Net Annual Benefits $6,920,000 $7,424,000 $7,314,000 $7,631,000 $7,688,000 $7,630,000
¢. Benefit/Cost Ratio (BCR) 5.29 1.5 7.98 9.45 10.19 11.43
2. Environmental quality
a. Bottomland Hardwoods® Undeveloped lands within 20 acres 20 acres 20 acres 57 acres 57 acres 57 acres
the study area would 5 AHU 5 AHU 5 AHU 15 AHU 15 AHU 15 AHU
continue to be developed
for residential and
commercial purposes. A
reduction of bottomland
hardwoods, from
approximately 11,000 in
1990 to 6,370 acres in
2099, can be expected .

' Based on Oct 1994 price levels with a project life of 100 years and an interest rate of 7 3/4 percent.

? Operations and maintenance costs include operations, maintenance, repair, replacement, and rehabilitation.

* Implementation of either Plan 1B or Plan 1C would result in a savings of $4,969,000 by deleting the westside closure from the Westwego to Harvey Canal project. These savings have not been
included in the economic analysis for Lake Cataouatche, but rather as a decrease in the project first cost of the authorized project.

¢ Impacts for Plan 1B or Plan 1C would be in addition to the impacts for "No Federal Action”; all losses would be mitigated.
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TABLE 10

EFFECTS DISPLAY AND SYSTEM OF ACCOUNTS

ITEM

NO FEDERAL

ACTION

LAKE CATAOUATCHE

PLAN 1B

PLAN IC

II. IMPACTS (continued)

b. Water Quality

c. Aquatic Resources

d. National Register of
Historic Places

e. Recreation

f. Air Quality

g. HTRW Impacts
3. Regional Development

a. Effects on Employment and
Income

b. Land Use

Urban runoff would
continue to deteriorate
water quality in interior
canals

Deterioration of water
quality in interior canals
would result in
decreased numbers of
species able to tolerate
polluted waters.

Unrecorded cultural
resources would
continue to be lost.

Loss of recreational
opportunities due to
continued loss of
wetlands.

Not evaluated.

Not evaluated.

Not Evaluated

Continued urban
growth.

The construction of Plan 1B would have minimal impacts on
water quality in the area. The levee/floodwall combination
would not alter existing hydrologic conditions.

The aquatic resources would be the same as described for
“No Federal Action." There would be about 22 acres of new
borrow pit habitat created.

Same as "No Federal Action."

Similar to "No Federal Action," with additional short term
impacts (minor) within Bayou Segnette State Park and along
the existing levee due to construction activities.

Minor adverse impacts during construction from dust and
internal combustion engines.

Results of the initial assessment indicate a low probability of
encountering HTRW problems.

Minor Additional opportunities generated by construction

Urban growth is expected to continue with or without a
Federal project.

The construction of Plan 1C would have minimal impacts on
water quality in the area. Some short-term impacts would
be associated with construction. The release of
contaminants into the water column would be minimal

The aquatic resources would be the same as described for

"No Federal Action." There would be an additional 12 acres
of borrow pit habitat created.

Same as "No Federal Action."

Similar to No "Federal Action," with additional short term
impacts (minor) within Bayou Segnette State Park and along
the existing levee due to construction activities.

Minor adverse impacts during construction from dust and
internal combustion engines.

Results of the initial assessment indicate a low probability of
encountering HTRW problems.

Minor additional opportunities generated by construction

Urban growth is expected to continue with or without a
Federal project.
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TABLE 10

EFFECTS DISPLAY AND SYSTEM OF ACCOUNTS

ITEM

NO FEDERAL

ACTION

LAKE CATAOUATCHE

PLAN 1B

PLAN IC

IT IMPACTS (continued)

c. Regional Growth and
Business Activity

d. Tax Revenue

4, Other Social Effects

a. Community Cohesion

b. Property Values

¢. Community Growth, Public
Facilities, and Services

d. Leisure/Recreation
Opportunities

e. Security of Life, Health, and
Safety

f. Displacement of People

Continued growth to

support development.

Increases in tax
revenue.

No impact.

Increases related to
economic factors.

Continued growth.

Continued loss of
wetlands to
development.

No change.

Frequent evacuations
due to lack of
protection.

Continued growth should occur to support projected
residential development.

Increases in tax revenue due to additional development.

Positive impact to residents confidence in hurricane
protection system.

Same as "No Federal Action," however, the additional flood
protection would have a qualitative impact on property in the
area.

Same as "No Federal Action.”

Increased protection to Bayou Segnette State Park provides
for continued use of existing resources. Potential for
mitigation site to add to state park resources.

Providing SPH protection would reduce the risk of hurricane
flooding and disaster including loss of life, property, and
essential services; lesser levels of protection would provide
less security.

Reduction in number of future evacuations. Higher
probability that residents would evacuate when asked to do
S0.

Continued growth should occur to support projected
residential development.

Increases in tax revenue due to additional development.

Positive impact to residents confidence in hurricane
protection system.

Same as "No Federal Action," however, the additional flood
protection would have a qualitative impact on property in
the area.

Same as "No Federal Action."

Increased protection to Bayou Segnette State Park provides
for continued use of existing resources. Potential for
mitigation site to add to state park resources.

Providing SPH protection would reduce the risk of hurricane
flooding and disaster including loss of life, property, and
essential services; lesser levels of protection would provide
less security.

Reduction in number of future evacuations. Higher
probability that residents would evacuate when asked to do
S0.
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TABLE 10

EFFECTS DISPLAY AND SYSTEM OF ACCOUNTS

ITEM

NO FEDERAL

ACTION

LAKE CATAOUATCHE

PLAN IB

PLAN IC

I1. IMPACTS (continued)

g. Esthetic Values

h. Noise

III. OTHER FACTORS IN
PLAN FORMULATION

a. Acceptability

b. Completeness

c. Effectiveness

d. Efficiency

No impact.

No impact.

Does not alleviate the
possibility of
catastrophic damages
and loss of life by a
hurricane.

Not Applicable

The existing condition
is the least effective
condition in meeting the
primary objectives.

Least efficient

Esthetic values would be reduced along the existing levee
alignment due to construction of uncapped sheet pile wall.
Texturing of floodwall in Bayou Segnette State Park would
mitigate for additional impacts to the esthetic values.

Impacts due to construction noise would be minimal due to
isolated nature of the area.

Locals would accept plan, however, concen has been
expressed about lack of concrete cap on sheetpiling and
potential impacts to access that would be created by
construction of a floodwail.

The SPH plan would afford maximum protection and would
prevent possible loss of life and property thus minimizing
risks and uncertainty. The 200-year and 100-year levels of
protection would provide lesser protection.

SPH - Very effective
200 year - Effective
100 year - Less effective

200 year - Very efficient
SPH - Slightly less efficient
100 year - Less efficient

Texturing of floodwall in Bayou Segnette State Park would
mitigate for adverse impacts to esthetic values. No impacts
to aesthetic values along existing levee alignment.

Impacts due to construction noise would be minimal due to
isolated nature of the area.

This plan is strongly supported by local, state, and regional
entities.

The SPH plan would afford maximum protection and would
prevent possible loss of life and property thus minimizing
risks and uncertainty. The 200-year and 100-year levels of
protection would provide lesser protection. This plan has
the support of the public and is compatible with local plans.

SPH - Very effective
200 year - Effective
100 year - Less effective

200 year - Determined to be the most efficient
SPH - Slightly less efficient
100 year - Less efficient
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TABLE 10

EFFECTS DISPLAY AND SYSTEM OF ACCOUNTS

LAKE CATAOUATCHE

NO FEDERAL
ITEM ACTION PLAN IB PLAN IC

IV. IMPLEMENTATION SPH 200 year 100 year SPH 200 year 100 year
POSSIBILITIES
1. Design Parameters

a. Stitl Water Level (SWL) Not Applicable 75 ft 6.7 ft 6.0 ft 7.5 ft 6.7 ft 6.0 ft

b. Levee Crest Elevation' 3.5 ft (PNP) 10.5 ft 10.0 ft 9.0 ft 105 ft 10.0 fi 9.0 ft

5.5 ft (PFP)

2. First Cost

a. Federal Not Applicable $11,882,000 $7,842,000 $7,480,000 $6,566,000 $6,005,000 $5,202,000

b. Non-Federal $6,398,000 $4,223,000 $4,027,000 $3,535,000 $3,233,000 $2,801,000

¢. Total $18,280,000 $12,065,000 $11,507,000 $10,101,000 $9,238,000 $8,003,000
3. Annual Cost?

Total Not Applicable $1,614,000 $1,100,000 $1,048,000 $903,000 $836,000 $731,000

' The levee crest elevation provided is only applicable for that portion of the alignment which is subject to wave run-up and overtopping.
from waves would have reduced levee crest elevations. A complete description of wave run-up is provided in Volume 2, Appendix A.

* Based on Oct 1994 price levels with a project life of 100 years and an interest rate of 7 3/4 percent.

Those portions of the alignment which are protected




ECONOMIC CONSIDERATIONS

A traditional economic analysis was performed using the Hydrologic Engineering
Center - Flood Damage Analysis Package, which includes the Structure Inventory for
Damage Analysis (SID) and the Expected Annual Damage Computation (EAD) interactive
computer programs. Inputs to these programs include floodplain structure inventory, depth
damage relationships, and stage probabilities obtained from stage-frequency curves. A
field survey was conducted to determine the slab elevation and value of each structure at
risk within the study area. The depreciated replacement value of each residential structure
was calculated using the Marshall and Swift Residential Estimator Program. Ground
elevations were determined using 1-foot contour maps. First floor elevations were based
on visual observations, using hand levels to ensure accuracy. This information was used
by the SID program to generate elevation-damage curves for each hydrologic reach for
both existing and future conditions. The results were then used by the EAD program to
determine expected average annual damages. The stream of expected annual flood
damages was then discounted back to the base year and amortized over the period of
analysis in order to calculate equivalent annual damages.

The remaining alternatives consist of Plan 1B (Exterior Alignment - Levee/Floodwall
Alternative) and Plan 1C (Exterior Alignment - Modified Levee Alternative). These
alternatives were evaluated by comparing estimated equivalent annual benefits that would
accrue to the study area over the life of the project with estimated average annual costs.
Average annual costs were determined using a Federal discount rate of 7%/, percent and a
project life of 100 years. The results of the traditional analysis (SID and EAD programs)
were used to determine the alternative plan that provides greater net benefits. A risk-based
analysis was performed on this alternative to determine the NED plan and, if different, the
recommended plan.

Plans 1B and 1C generally follow the same alignment and would provide similar
benefits for a given level of protection. The difference between Plans 1B and 1C is the
method of construction used to provide increased levels of protection along the portion of
the alignment that extends from the southern limits of Bayou Segnette State Park to the
tie-in at U.S. Hwy. 90. Both plans would maximize the use of the existing non-Federal
levee in order to reduce costs and minimize adverse environmental impacts. For Plan 1B,
the existing levee would be degraded to a stable configuration. Material from the
degrading operation would be used to flatten the existing side slopes and to construct the
floodside wave berm. The additional protection would be obtained by driving steel
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sheetpiling into the degraded levee. Plan 1C would provide increased levels of protection
by enlarging the existing non-Federal levee. A straddle enlargement would be utilized to
take full advantage of the increased soil strengths within the existing levee foundation.
Material to enlarge the levee would be excavated from the existing exterior canal. The
estimated first costs for Plan 1B are considerably higher than for Plan 1C because of the
large quantity of steel sheetpiling that would be required.

Plans 1B and 1C would provide positive equivalent annual benefits and would result
in benefit-to-cost ratios (BCR’s) of greater than unity. Plan 1C, providing 200-year
protection, produces the greatest amount of equivalent annual net benefits, $7,688,000,
followed by Plan 1C with SPH protection, $7,631,000; Plan 1C with 100-year protection,
$7,630,000; Plan 1B with 200-year protection, $7,424,000; Plan 1B with 100-year
protection, $7,314,000; and Plan 1B with SPH protection, $6,920,000. Plan 1C with a
200-year level of protection has a BCR of 10.19. The BCR for Plan 1C changes to 9.45
for SPH protection and 11.43 for 100-year protection. The BCR for Plan 1B drops to 7.75
for 200-year protection, 7.98 for 100-year protection, and 5.29 for SPH protection. The
equivalent annual net benefits for Plan 1C are greater than the net benefits for Plan 1B at
each of the three levels of protection.

The quantity of equivalent annual net benefits for Plan 1C are very similar for each
of the three levels of protection. Although the 200-year level of protection provides the
greatest quantity of net benefits, the SPH level of protection produces only $57,000 less
net benefits (a difference of less than 1 percent). The net benefits of the 100-year level of
protection are also approximately 1 percent less than for the 200-year level of protection.

SOCIAL CONSIDERATIONS

Residents living throughout southeast Louisiana have become accustomed to the sight
of levees and floodwalls. These common features of the landscape are needed to prevent
flooding from high stages on the Mississippi River and from hurricane-induced tidal surge.
The social impacts of the alternative plans vary primarily with the level of protection
provided to the study area. The construction of Federal hurricane protection projects
providing SPH protection have been authorized for the Westwego to Harvey Canal and
East of Harvey Canal areas on the west bank of the Mississippi River, and for most of
Jefferson, Orleans, St. Bernard, and St. Charles Parishes on the east bank of the
Mississippi River. The protection provided by these levees and floodwalls has, in many
cases, tended to create a false sense of security to the residents living within the project

70



area. Behavioral surveys have shown that the biggest challenge facing emergency
managers is to effectively communicate the actual risk faced if a major hurricane were to
threaten the New Orleans metropolitan area. Providing less than the SPH level of
protection to one portion of the metropolitan area while remaining portions are provided
with SPH protection would only complicate the job facing emergency managers. Residents
could find themselves in the unenviable position of being told to evacuate when
neighboring communities are not being evacuated. The effectiveness of an evacuation
depends heavily on minimizing confusion among residents being asked to evacuate. Most
residents would be unable to distinguish between a project that provides a 100-year or 200-
year level of protection and one that provides SPH protection, and would probably not
understand the implications of each. Providing similar levels of hurricane protection
throughout the metropolitan area is the only effective way to minimize confusion.

The close proximity of metropolitan New Orleans to the Gulf of Mexico places
approximately 1 million people living in areas at risk to inundation from storm surge. The
potential problems associated with evacuating the entire metropolitan area are further
complicated by the limited number of evacuation routes available to evacuees. With
evacuation times for the New Orleans metropolitan area exceeding 48 hours, the decision
to evacuate must be made when the hurricane is still hundreds of miles away. The
probability of being directly impacted by the storm is only between 10 and 15 percent
when making decisions in excess of 48 hours prior to projected landfall. When a hurricane
is threatening, residents must decide if the severity of the storm warrants evacuating. The
inability to accurately predict the behavior of hurricanes coupled with long evacuation
times creates the potential for repeated evacuations of the study area. Based on
information contained in the Southeast Louisiana Hurricane Preparedness Study, a 200-year
level of protection would generally provide protection up to a slow moving category 2
storm. The SPH level of protection would provide the additional levee height necessary to
protect residents against tidal surge for slow moving category 2 and fast moving category
3 storms. Providing the area with SPH protection would reduce the number of times that
public officials would be forced to recommend an evacuation of the study area, thereby
increasing participation rates when evacuation orders are necessary.

Levees and floodwalls have historically proven to be extremely effective at
preventing inundation from hurricane surge. These barriers are, however, vulnerable to
events which exceed their design criteria. Once overtopped, these levees and floodwalls
are just as effective at preventing the water from draining out of the protected areas. The
only way to remove the water is to pump it out. Depending on the condition of the
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pumping stations and the extent of flooding, it could take a few days to several weeks to
completely drain an area which had been inundated by storm surge. Flood waters
remaining in the homes and businesses for several days results in additional damages, not
to mention the extremely difficult living conditions that would exist for those who did not
evacuate. Providing SPH protection would reduce the potential for overtopping of the
protection.

The alternative plans would not noticeably impact such factors as property values,
housing, community growth, or public facilities and services. The existing non-Federal
levee has, to a great extent, established the limits of growth within the Lake Cataouatche
area. The plans under consideration would generally follow the existing line of protection
and would not impact the limits of development. With the large tracts of undeveloped
land within the existing protection, additional development occurring outside the protected
area would most likely be minimal.

ENGINEERING CONSIDERATIONS

The remaining plans are feasible from an engineering standpoint and would provide a
higher level of hurricane protection to the study area. These plans include Plan 1B
(Exterior Alignment - Levee/Floodwall Alternative) and Plan 1C (Exterior Alignment -
Modified Levee Alternative). Each plan was evaluated at the 100-year, 200-year, and SPH
levels of protection. Similar levels of detail were prepared for each plan. The types of
construction required in these plans are similar to other work which has been performed by
the New Orleans District. Designs were based on previous jobs which involved similar
construction techniques. The cost engineers met with the design engineers to determine
the appropriate contingencies for each item in the cost estimates.

Designs of the flood protection features for Plans 1B and 1C were prepared using
detailed alignment and cross-sectional data taken in 1993. Design parameters were
determined using the results from 12 general type borings and 4 undisturbed borings taken
between 1991 and 1993. The foundation soils are predominantly fat clays varying in
consistency from very soft to medium, with occasional layers of silt and lean clays.
Layers of organic clays, which typically display high moisture contents, exist in many
areas from the original ground surface down to approximately -20 ft NGVD. The
proposed alignment, which is identical for both Plan 1B and Plan 1C was divided into
four distinct reaches based on hydraulic considerations and on boring information.
Additional Information on the detailed foundation investigations is presented in Volume 2,
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Appendix A.

Design considerations and cost estimates for the structural features of the study
included I-walls, I-wall/levee combinations, vehicular gates, pile supported inverted T-
walls, and modifications of existing pumping stations. These structures assure a continuity
of protection between full earthen levee sections and pumping stations, and allow
economical protection through congested areas while minimizing adverse effects. The
floodwall within Bayou Segnette State Park will be capped with concrete and provided
with architectural finishes for aesthetic purposes. Vehicular and pedestrian access is
provided at existing roads and walkways by gates in the floodwalls. Cost estimates for
each alternative are presented in Volume 2, Appendix A.

Potential levels of flooding within the Lake Cataouatche area were determined using
standard hydrologic and hydraulic methods. Stage-hydrographs were developed using four
different analytical models (HURWIN, ADCIRC, PBLWIND, and WIFM). Assumptions
concerning the performance of the existing levee were critical in determining the without-
project damages. Policy Guidance Letter (PGL) No. 26 requires an engineering evaluation
to determine the integrity of non-Federal levees which do not meet Corps of Engineers
criteria. An evaluation of the integrity of the existing Lake Cataouatche levee was based
not only on past performance but also on the condition of the levee from a geotechnical
and a hydraulic perspective. The guidance provided in PGL No. 26 provides for the
determination of a probable non-failure point (PNP) and a probable failure point (PFP).
The PNP is defined as that point on the levee below which it is highly unlikely that a
failure would occur. The PFP is that point on the levee above which it is highly likely
that a failure would occur. For the existing Lake Cataouatche levee, these points were
determined to be located at an elevation 2 ft below the levee crown (PNP) and at the
existing levee crown (PFP). These points were not defined by specific water elevations
but rather at points relative to the crown. Using the results of the analysis, routings were
performed to determine the without-project stages for each interior reach. A detailed
analysis of the failure and non-failure points along with a set of without-project stage-
frequency tables is presented in Volume 2, Appendix A.

Interior stages for the with-project conditions were determined assuming that the
protection remains in place (i.e. no failure occurs) and that overtopping is prevented for
storms of equal or lesser intensity than the design storm. The cross-section of the
- protection (crest elevation, side slope, and wave berm configuration) were designed to
prevent wave run-up, as calculated using methods described in the Shore Protection
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Manual, from overtopping the protection. The required crest elevations of the protection
for the Lake Cataouatche area vary from 2 to 3 feet above the still water level depending
on susceptibility to waves. Overtopping of the levees and floodwalls will occur only when
the intensity of the storm exceeds the assumed level of protection. The amount of
overtopping may not be significant if the intensity of the storm slightly exceeds the level
of protection. However, with a 100-year or 200-year level of protection in place,
substantial overtopping could occur from the SPH event. As the rate of overtopping
increases, parts of the levee would likely begin to erode. Erosion occurring in the crown
of a levee or along the backside of a floodwall could reach a point at which the integrity
of the protection is compromised. Continued erosion could lead to a complete failure in
the protection. The potential loss of life and property damage resulting from a failure in
the protection would be catastrophic. By providing SPH protection, the project would
eliminate overtopping from storms, except those exceeding the 500-year event, and reduce
the probability for a catastrophic levee failure.

Historical evidence of sea level rise and subsidence indicates the need for a
projection of future storm surge heights and their effect on the alternative plans. Using a
projected sea level rise of 0.5 feet in the next 100 years and the appropriate subsidence
rate in coastal zones bordering the study area, expected hurricane surge for the year 2049
was computed (see Volume 2, Appendix A). The stages increased by 1.0 ft for the SPH
storm, 1.1 ft for the 200-year storm, and 1.1 ft for the 100-year storm. The remaining
plans were evaluated to determine which features should be designed based on projected
future conditions. The levees and floodwalls would initially be overbuilt to account for
projected subsidence and sea level rise during the first 10 years of the project life. This
would ensure that the authorized level of protection is maintained during the early years of
the project. The protection would be raised to account for future conditions around year
10 or when deemed necessary based on actual subsidence and sea level rise. The
additional cost of raising the protection was between 75 and 100 percent higher for Plan
1B than for Plan 1C. The additional costs are due to the length of uncapped sheetpile wall
that would need to be raised for Plan 1B. The costs for raising the protection to account
for sea level rise and subsidence have been included in the economic analysis.

Consideration was given to alternative methods for raising the protection to account
for future conditions. The levees, floodwalls, and floodgates could be initially constructed
to account for changes projected to occur throughout the project life. Overbuilding the
levees and floodwalls to account for future conditions would likely require the acquisition
of additional rights-of-way, thereby significantly increasing the cost. Enlarging the levee
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to account for future conditions could not be accomplished for Plan 1C at the SPH level of
protection without backfilling the existing interior drainage canal. The design of the
project would also be based on conditions which are only projected to occur during the
next 50 years. Even though sea level rise and subsidence are based on past historical
trends, our ability to accurately predict future changes in these parameters is highly
suspect. If the projections were found to be in error at some point in the future, additional
work on the levees and floodwalls would likely be required. Another option would be to
periodically (approximately every 10 years) raise the protection. In order to maintain SPH
protection, the levees and floodwalls would be raised by a total of 1.0 feet during the next
50 years. This equates to an increase of 0.2 feet every 10 years. A large portion of the
cost to raise the protection by such a small amount would be associated with items
(mobilization, clearing, grubbing, fertilizing, seeding, and demobilization) which are
relatively independent of the increase in protection. These costs would be incurred on a
periodic basis increasing the overall costs for raising the protection. This option would
also disrupt the lives of residents and businesses located adjacent to the protection on a
periodic basis. Monitoring the effects of sea level rise and subsidence and determining the
appropriate time to raise the protection is the best available option.

ENVIRONMENTAL CONSIDERATIONS

The primary environmental concerns, aside from avoiding any possible spread of
contaminants to the aquatic as well as human environment, consist of minimizing adverse
impacts to bottomland hardwood and swamp forests and, thus, wildlife habitat. There is
also concern for avoiding impacts to any proposed or listed threatened or endangered
species. Environmental impacts have been minimized in the planning process by following
developed corridors and by using the existing levee alignment. The primary impacts of
either alternative would be the possible loss of wildlife habitat as a result of new levee
construction, levee upgrading, and possible borrow pit construction. The direct impacts
resulting from the construction of either Plan 1B or Plan 1C are not considered of major
significance. Plan 1B and Plan 1C would adversely impact approximately 20 and 57 acres,
respectively, of wooded lands. The additional impacts associated with Plan 1C are due to
the excavation of material from the bank of the interior drainage/borrow canal. The
adverse impacts associated with either plan are the same for the 100-year, 200-year, or
SPH level of protection. Indirect impacts of any increase in the size of the interior
borrow/drainage canal and subsequent increased drainage effects on basin wetlands are
essentially non-existent. Measures are included in each of the alternative plans to mitigate
unavoidable impacts. Additional discussions on the environmental impacts and proposed
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mitigation plans are included in the EIS and in Volume 2, Appendix C.
HTRW CONSIDERATIONS

An initial assessment was conducted to gather and evaluate data regarding the
existence or potential for encountering hazardous, toxic, or radioactive waste (HTRW)
located within the study area. The assessment relies on site inspections, existing literature,
aerial photography, land-use studies, agency coordination, and document research.

Sites of interest identified within the study area include three landfills located along
U.S. Hwy. 90 near the St. Charles Parish line. These landfills include the Kelvin Tract
landfill, the Area 90 landfill, and the Greater New Orleans (GNO) landfill. Files on these
landfills are presently maintained by the Louisiana Department of Environmental Quality
(LDEQ). The GNO landfill is currently operating under a settlement agreement with the
LDEQ with waste being accepted through 1999 or until a designated elevation is achieved.
An application has been made for a proposed landfill (River Birch) to be located between
the existing Kelvin Tract landfill and South Kenner Road. The request for a permit for the
landfill has been denied by the LDEQ and the Jefferson Parish council. The State Sth
Circuit Court of Appeals upheld the permit denial by the Jefferson Parish council,
however, the case is still in litigation. A seafood processing plant was identified within
the study area near the Bayou Segnette Pumping Station, and several pipelines were found
to traverse the area. Two sewage treatment plants are also located in the vicinity of the
study area. One treatment plant is located just east of the study area near Bayou Segnette
State Park, and the other is located near South Avondale. No indication of underground
storage tanks along the proposed alignment was identified in the research. The results of
the Initial Assessment and Land Use History are presented in Volume 2, Appendix C.

Plans 1B and 1C follow the same general alignment and would have similar risks for
encountering HTRW materials. The excavation of material in the vicinity of the landfills
would not be permitted in order to minimize potential HTRW impacts. Aside from the
pipeline crossings, the only remaining area of concern is the interior drainage canal parallel
to the existing levee which is subject to direct surface runoff from the landfills. Further
investigations were required to address the possibility of contaminant accumulation and the
effects of disposal upon the surrounding environment. The test results of water and
sediment samples taken from the interior drainage canal located adjacent to the existing
levee between U.S. Hwy. 90 and the Lake Cataouatche Pumping Station indicated
contamination levels well below the Environmental Protection Agency’s alert levels. The
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disturbance or potential release of any contaminants into the water column during
construction would be minimal and would not significantly degrade the water quality.
Based on the results of the initial assessment, HTRW risk during construction is minimal
for either Plan 1B or Plan 1C.

PUBLIC INTEREST CONSIDERATIONS

A project providing increased levels of hurricane protection to west bank residents
living between Westwego and the Harvey Canal was authorized in 1986. Hurricane
protection on the west bank was expanded by the Water Resources Development Act of
1996, which authorized SPH protection to those areas east of the Harvey Canal. These
projects, when completed, will provide SPH protection to over 210,000 west bank
residents. To be acceptable to local entities and the public, an equivalent level of
protection should be provided for the Lake Cataouatche area.

The only significant difference between Plans 1B and 1C is the type of construction
used for the protection between Bayou Segnette State Park and U.S. Hwy. 90. Plan 1B
would provide for the construction of a combination levee/sheetpile wall. In order to
reduce costs, the sheetpiling would remain uncapped. Plan 1C would provide for the
enlargement of the existing levee using material excavated from the adjacent canals. The
aesthetic values of a levee are considerably higher than for an uncapped sheetpile wall.
Although the area adjacent to the alignment is relatively undeveloped, the esthetics of the
protection could become more important as the area continues to develop.

A behavioral survey was recently conducted as part of the Southeast Louisiana
Hurricane Preparedness Study to determine expected participation rates in response to a
hurricane evacuation order. Even with aggressive action taken by local officials,
participation rates in metropolitan New Orleans can be expected to average only 80
percent. With less aggressive action by local officials, the participation rate would likely
drop to around 60 percent. This means that between 4,800 and 9,600 residents living
within the study area would decide to ignore the evacuation order. Those remaining
behind would be left at the mercy of the storm. Providing SPH protection would minimize
the potential for catastrophic loss of life due to flooding among those who do not evacuate.
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CONCLUSIONS

The purpose of the traditional analysis was to formulate and evaluate alternatives for
providing increased hurricane protection to the Lake Cataouatche area. Plans 1A, 2A, and
2B were eliminated during plan formulation due to excessive costs and greater
environmental impacts. A comparison of the remaining alternatives (Plans 1B and 1C)
was conducted to determine the plan which provides greater net benefits and minimizes
impacts to the environment. Based on the results of the economic analysis, Plan 1C
provides greater net benefits than Plan 1B at each level of protection. Although Plan 1C
would result in slightly greater environmental impacts, the direct impacts associated with
either plan are considered relatively insignificant. Both plans are feasible from an
engineering standpoint and have a low potential for encountering HTRW materials during
construction. Plans 1B and 1C have very similar social and public interest considerations.
Plan 1C was, therefore, carried forward into the risk analysis to determine the NED and
the recommended levels of protection.

RISK-BASED ANALYSIS

Risk and uncertainty are intrinsic in water resources planning and design. The
uncertainties arise from measurement errors and the inherent variability of complex
physical, social, and economic situations. All measured or estimated values in project
planning and design are, to various degrees, inaccurate. The "actual” values are invariably
different from the single point estimates used in the traditional project formulation,
evaluation, and design. Sensitivity analysis has been the primary tool for considering
uncertainty in project planning and design. A sensitivity analysis, however, assumes that
the appropriate range of values is identified and that all values in that range are equally
likely. A risk-based analysis (EC 1105-2-205) provides an approach to evaluation and
decision making that explicitly, and to the extent practical, analytically incorporates
considerations of risk and uncertainty.

A variety of planning and design variables may be incorporated into a risk-based
analysis. In the Lake Cataouatche PAC study, risk and uncertainty was performed on four
key economic variables: structure values, first floor elevations, contents values, and depth-
damage relationships. Each of these variables was analyzed for their impact on the
elevation-damage curve. A mean and standard deviation was assigned to each variable in
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an attempt to represent the range of possible values. It should be noted that non-residential
contents were not evaluated for risk and uncertainty in the development of the elevation-
damage curve. Only 1 percent of the total inundation reduction damages involved non-
residential contents, and the error associated with this variable was difficult to quantify. A
further discussion of the economic variables used in the risk analysis can be found in
Volume 2, Appendix B.

A generic elevation-damage with error curve was first developed for each reach
within the study area using the @Risk program and the specified range of key economic
variables. The generic elevation-damage with error curves were used along with the
interior stage-frequency curves to determine frequency-damage with error relationships for
each interior reach. The frequency-damage relationships for each interior reach were
combined to develop a study area frequency-damage with error relationship for existing
and future without-project and with-project conditions. An exterior elevation/interior
damage relationship with error was then derived by combining the exterior stage-frequency
relationships with the corresponding interior frequency-damage relationships. The exterior
elevation/interior damage relationships were developed for with- and without-project
conditions for both existing (1994) and future (2049) conditions.

The risk-based analysis also gave consideration to predicting the uncertainties
associated with the hydrologic parameters. The computer program "LIMIT", which was
developed by the Hydrologic Engineering Center (HEC) for non-analytical frequency
curves, was used in the computation of confidence limits for the exterior stage-frequency
curve. The program extrapolated the stage-frequency for existing and future conditions
from the 99.9 percent chance of exceedance (1-year storm) to the 0.01 percent chance of
exceedance (10,000 year storm). The study area was divided into four major drainage
areas and a total of 19 hydrologic subareas. The stage within each subarea is dependent
on both the severity of the event and the routing of water within the study area. In order
to simplify the analysis, a direct relationship between the exterior stage and the interior
damage was assumed (i.e., an exterior stage of 6.0 feet results in a given damage
regardless of the frequency of the event). The results of a risk-based analysis of the
hydraulic parameters can be used to more clearly illustrate the likelihood of a project
performing at a given level. Table 11 provides a summary of performance probabilities for
the Lake Cataouatche area for a range of levee elevations.

The final step in determining the with- and without-project damages in a risk-based
format involved using a project sizing template developed by the HEC. The project sizing
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TABLE 11
PERFORMANCE PROBABILITIES

Still Water Crest Probability of Stage Reaching? Probability of Avg. Failure - Chance of

Level (SWL) Elevation' SWL Crest Elev Levee Failure’ Exceedance Interval®  Failure in 50 yrs
3.5 5.5 1413 .0180 1355 7 yrs 99.9%
4.0 6.0 .0875 .0100 .0891 11 yrs 99.1%
4.5 6.5 .0545 .0061 0574 17 yrs 94.8%
50 7.0 0320 0036 0335 30 yrs 81.8%
5.5 7.5 0180 .0020 0203 49 yrs 64.1%
6.0 9.0 .0100 .0003 0114 88 yrs 43.6%
6.5 9.5 .0061 .0002 0077 130 yrs 32.1%
7.0 10.0 .0036 .0001 .0053 189 yrs 23.3%
7.5 10.5 .0020 - .0027 370 yrs 12.6%
8.0 11.0 0011 - .0019 526 yrs 9.1%

! The crest elevation is not a constant throughout the alignment, but varies depending on location and susceptibility to wave run-
up. The crest elevation for the purposes of this table is the still water level (SWL) plus 2 feet for stages below 5.5 ft and the
SWL plus 3 ft for stages above 5.5 ft. The additional levee height is required to account for wave run-up.

2 The probabilities were determined using the results of the limits program which gives the probability of a given stage occurring
in a 1 year period.

* The protection is designed to prevent overtopping from not only hurricane surge, but also wave run-up. Failure for the with-
project conditions is assumed to occur when the actual stage exceeds the still water elevation. The probability of levee failure

was determined using the results of the @Risk runs.

4 The "Failure Exceedance Interval" is determined by converting the probability of levee failure into a recurrence interval.



template integrates the results of the economic uncertainty (elevation-damage with error
curve) with the results of the hydrologic/hydraulic uncertainty (stage-frequency with error
curve) to produce existing and future with- and without-project expected annual damages
in a risk-based framework. The output from the program is the expected value, or mean
damage with error, which together with the probability distributions, forms a
comprehensive picture of all possible outcomes. The project benefits were determined by
subtracting the with-project damages from the without-project damages using the @Risk
program to ensure that the results included a probability distribution. A final spreadsheet
was then developed to convert the benefits with error to an equivaleht annual value. Table
12 shows the first costs, the equivalent annual costs, the mean equivalent annual benefits
from the risk analysis, the net benefits, and the B/C ratios for each of the three levels of
protection for Plan 1C.

TABLE 12
LAKE CATAOUATCHE, PLAN 1C
SUMMARY OF EQUIVALENT ANNUAL COSTS AND BENEFITS
USING RESULTS OF THE PROJECT SIZING TEMPLATE
(1994 Price Levels, 7°/,% Interest Rate)

Level of First Equivalent Annual Net B/C
Protection Costs Benefits! Costs Benefits Ratio

100-yr $8,003,000 $7,277,000 $731,000 $6,546,000 9.95
200-yr $9,238,000 $7,447,000 $836,000 $6,611,000 891

SPH $10,101,000 $7.,467,000 $903,000 $6,564,000 8.27
! The savings from deleting the westside closure from the Westwego to Harvey Canal

project are not included in the analysis for the Lake Cataouatche area, but rather as a cost
offset for the Westwego to Harvey Canal project.

One of the advantages of the risk-based analysis approach is to provide better
information about the functional performance of the project. The results of the analysis
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enable a determination of the reliability of a particular project size to contain a specific
frequency flood event. The reliability of various design stages for the Lake Cataouatche
levee are presented in Table 13. Using this table, the project performance for a series of
hurricane events can be determined for different design stages. For example, a design
stage of 6.0 ft NGVD (1-percent event) would have a 98.6 percent chance of containing
the 25-year storm, a 82.0 percent chance of containing the 50-year event, a 50 percent
chance of containing the 100-year storm, a 22.5 percent chance of containing the 200-year
storm, and a 8.4 percent chance of containing the 500-year storm.

TABLE 13
RELIABILITY OF DESIGN STAGE FOR
VARIOUS FREQUENCY EVENTS

Percent Chance of Non-Exceedance!
Design 25-Year 50-Year 100-Year 200-Year SPH

Stage Event Event Event Event
5.0 64.7 27.1 10.0 33 1.2
6.0 (100-yr) 98.6 82.0 50.0 22,5 8.4
6.5 100 954 74.0 41.4 17.9
6.7 (200-yr) 100 91.7 81.6 50.0 23.1
7.0 100 99.3 91.1 62.7 32.3
7.5 (SPH) 100 100 97.3 80.8 50.0
8.0 100 100 99.5 92.2 67.8

! Probability distributions are based on 1,000 iterations of Latin Hypercube sampling using
@Risk. Percentages reflect the probability of a given event being contained within the
design stage.

NATIONAL ECONOMIC DEVELOPMENT (NED) PLAN
The NED plan is defined as the plan that most reasonably maximizes net tangible
economic development benefits (the difference between equivalent annual benefits and

average annual costs) consistent with the Federal objectives. Benefits are maximized at the
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point where the excess benefits over costs is the greatest and marginal costs equal marginal
benefits. The net benefits of the project begin to decrease at any level of protection past
this point.

During the formulation and analysis of alternatives, Plan 1C was found to produce
the greatest net benefits at each level of protection. A risk-based analysis was conducted
on Plan 1C to determine the level of protection that would optimize net benefits. A review
of the economic data presented in the previous section shows that the 200-year level of
protection best approximates maximization of net tangible benefits. The NED plan is
estimated to have a total project first cost of $9,238,000, average annual cost of $836,000,
mean equivalent annual net benefits of $6,611,000, and a B/C ratio of 8.9. Probabilities of
possible benefit-cost ratios can be determined using the results of the risk analysis to plot
an equivalent annual benefits probability curve (see Volume 2, Appendix B). There is a
99.7 percent chance that the B/C ratio for the NED plan would be greater than 1.0 and a
98.4 percent chance that the B/C ratio would exceed 2.0. If the benefits were based only
on existing conditions, there would still be 98.3 percent chance that the B/C ratio would be
greater than 1.0.

Although Plan 1C providing a 200-year level of protection is identified as the NED
plan, the total difference in mean (expected) annual net benefits between the three levels of
protection is less than 1 percent. The mean annual net benefits decrease from $6,611,000
for 200-year protection to $6,654,000 (-0.71%) for SPH protection and to $6,546,000
(-0.98%) for 100-year protection. The results of the risk-based analysis provide a
distribution (standard deviation) showing the possible range of mean annual net benefits
for each level of protection. This information can be used to determine the level of
confidence in the single point values reported for the project benefits of the alternatives.
The standard deviation of the equivalent annual benefits for each of the Plan 1C
alternatives is in excess of 40 percent of the total project benefits (probability distributions
are shown in Figures 2, 3, and 4 of the Economics Appendix). The probability distribution
for the 200-year level of protection shows that there is only a 50 percent chance that the
benefits would fall between $5,000,000 and $9,500,000. The difference in net benefits
between the 200-year level of protection and the SPH level of protection ($47,000) is less
than 1.5 percent of the smallest standard deviation ($3,246,000) among the plans. Given
the small difference in net benefits between the levels of protection and the large standard
deviation in project benefits, consideration of additional factors (tangible and intangible) is
required before a recommended plan can be identified.
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DETERMINATION OF THE RECOMMENDED PLAN

The recommended plan for the Lake Cataouatche area should not be identified based
solely on economics, but should also give consideration to a number of additional factors.
These factors include maintaining a consistent level of protection with the surrounding
areas, estimated project first cost, environmental impacts, ability to accurately predict the
behavior of hurricanes, potential for future development to occur within the area, and
project reliability. After a comprehensive review of the results of the risk-based analysis
and the economic, environmental, social, engineering, and public interest considerations,
Plan 1C constructed to the SPH level of protection was identified as the recommended plan
for the Lake Cataouatche area. The recommended plan is estimated to have a total project
first cost of $10,101,000, average annual cost of $903,000, mean equivalent annual net
benefits of $6,564,000, and a B/C ratio of 8.3. Based on the results of the risk-based
analysis, there is a 99.6 percent chance that the B/C ratio for the recommended plan would
exceed 1.0 and a 97.9 percent chance that the B/C ratio would exceed 2.0. The equivalent
annual benefits probability curve for the recommended plan is shown in Figure 2.
Selecting the SPH level of protection is a deviation from the NED plan as previously
discussed.

The Lake Cataouatche area is expected to experience continued growth throughout
the project life, and providing less than SPH protection would jeopardize the lives of the
current and future residents of the area. The Westwego to Harvey Canal Hurricane
Protection Project, the Lake Pontchartrain and Vicinity Hurricane Protection Project, and
the East of Harvey Canal Hurricane Protection Project were authorized to provide SPH
protection to the surrounding New Orleans metropolitan area, and residents of the Lake
Cataouatche area desire a comparable level of protection. Implementing the recommended
plan would tie the protection for the Lake Cataouatche area to the Westwego to Harvey
Canal and East of Harvey Canal projects resulting in a continuous line of protection
extending from the St. Charles Parish line to the community of Oakville in Plaquemines
Parish. These projects combined would provide protection to over 235,000 west bank
residents living in Jefferson Parish.

RATIONALE FOR DEVIATING FROM THE NED LEVEL OF PROTECTION

The NED plan for the Lake Cataouatche area is Plan 1C providing a 200-year level
of protection. Providing SPH protection to the area would provide an additional $20,000
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in mean equivalent annual benefits. The difference in first cost between the NED level of
protection ($9,238,000) and the SPH level of protection ($10,101,000) is $863,000. This
results in an increase in the average annual cost of $67,000 (including OMRR&R and
mitigation costs). The resulting incremental B/C ratio (based on single point values for the
equivalent annual benefits) is 0.30. Although the SPH level of protection does not provide
the greatest quantity of mean annual net benefits, there were a number of other factors that
were also considered in the selection of the recommended plan.

The construction of Federal hurricane protection projects have been authorized for
the residents living on the east and west banks of the Mississippi River in metropolitan
New Orleans. The Lake Pontchartrain and Vicinity Hurricane Protection Project was
authorized to provide SPH protection to residents living on the east bank of the Mississippi
River in Jefferson, Orleans, St. Bernard, and St. Charles Parishes. The Westwego to
Harvey Canal Hurricane Protection Project was authorized to provide SPH protection to
residents living on the west bank of the Mississippi River in Jefferson Parish. The East of
Harvey Canal Hurricane Protection Project was authorized to provide SPH protection to
residents living on the west bank in portions of Jefferson, Orleans, and Plaquemines
Parishes. Providing SPH protection to the Lake Cataouatche area would ensure that a
comparable level of hurricane protection is provided to residents living throughout
metropolitan New Orleans.

Expenditures on the Lake Pontchartrain and Vicinity and the Westwego to Harvey
Canal Hurricane Protection projects through Fiscal Year 1993 have totaled in excess of
$410 million. Future expenditures on these projects are estimated at nearly $400 million.
The East of Harvey Canal project was authorized at a first cost of approximately $120
million. This brings the total cost for providing SPH protection to the New Orleans
metropolitan area to over $930 million. The additional first cost to provide SPH protection
to the Lake Cataouatche area ($863,000) is less than 0.1 percent of the total cost of
protecting the metropolitan area.

The probability of the protection functioning as designed based on the uncertainty in
the hydraulic and hydrologic parameters is another factor which must be considered. A
project constructed to provide a 200-year level of protection (NED plan) would have a
97.7 percent chance of containing the 50-year event, a 81.6 percent chance of containing
the 100-year event, a 50 percent chance of containing the 200-year event, and only a 23.1
percent chance of containing the 500-year event. The recommended plan (SPH protection)
would have a 100 percent chance of containing the 50-year event, a 97.3 percent chance of
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containing the 100-year event, a 80.8 percent chance of containing the 200-year event, and
a 50.0 percent chance of containing the 500-year event. Constructing a Federal project
with only a 50 percent chance of containing the 200-year event and a 23.1 percent chance
of containing the 500-year event does not seem adequate given the projections for
continued development within the area. Providing the area with SPH protection increases
the probability of containment by over 30 percent for the 200-year storm and by over 25
percent for the 500-year storm. Providing the area with SPH protection as opposed to a
200-year level of protection results in a dramatic increase in the project reliability.

Providing the Lake Cataouatche area with SPH protection also reduces potential
damages from extreme events. Total expected damages from the 500-year event with only
a 200-year level of protection in place are estimated at $13,113,000. Total expected
damages from the 500-year storm with SPH protection are reduced to $8,334,000. Total
expected damages from the 500-year event are reduced by nearly $5 million by providing
the area with SPH protection.

Recent improvements in forecasting the track of an approaching hurricane for lead
times in excess of 24 hours falls far short of the public’s perception. Forecast errors for
hurricane predictions issued 24 hours prior to projected landfall average 100 miles. This
increases to 220 miles for 48 hour forecasts and 400 miles for 72 hour forecasts. Thus, if
a storm were forecast to make landfall due south of New Orleans in 24 hours, and if, in
fact, it made landfall between Dauphin Island, Alabama, and Marsh Island, Louisiana, the
forecasting errors would be no worse than average. Not only do errors occur in predicting
the path of a hurricane but also in predicting the hurricane’s strength. A hurricane can
intensify by as much as 20 percent in a 24-hour period. A hurricane projected to impact
the coast within 24 hours could intensify from a 200-year storm to a 500-year storm prior
to making landfall. Additional protection is a needed safety factor given the difficulty in
predicting the path and intensity of a hurricane.

Considering the tangible and intangible benefits, the costs, the risks and uncertainties
in predicting the behavior of hurricanes, and the obvious potential for considerable loss of
life within the study area, the benefits of providing the area with SPH protection far
outweigh the additional costs. Thus, we recommend that the Lake Cataouatche area be
provided with SPH protection.
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RECOMMENDED PLAN

PLAN DESCRIPTION

The recommended plan would provide SPH protection to the west bank of the
Mississippi River in the vicinity of New Orleans for the area generally bounded by Bayou
Segnette to the east, Lake Cataouatche to the south, the Mississippi River to the north, and
the Jefferson/St. Charles Parish line to the west. Implementation of the recommended plan
would provide SPH protection to nearly 25,000 residents living in Jefferson Parish,
Louisiana. The recommended plan is shown on Plate 6 in the main report (Volume 1) and
on Plates 2 through 14 of the Engineering Investigations ( Volume 2, Appendix A).

Implementation of the recommended plan would provide for the enlargement of the
existing non-Federal levee from just beyond the southern limits of Bayou Segnette State
Park to the tie-in at U.S. Hwy. 90 near the St. Charles Parish line, a distance of
approximately 7.5 miles. A straddle enlargement (maintaining the existing levee
centerline) would be used in order to take full advantage of the increased soil strengths of
the existing foundation and to minimize impacts to the adjacent canals. The levee would
be constructed with a crest elevation of 9.5 ft NGVD from the tie-in at U.S. Hwy. 90 to
approximately 1 mile west of the Lake Cataouatche Pumping Station. A levee crest
elevation of 10.5 ft NGVD would be maintained from approximately 1 mile west of the
Lake Cataouatche Pumping Station to the southern limits of Bayou Segnette State Park.
The levee crown width during the initial construction would be limited to 7 ft in order to
minimize impacts to the adjacent canals. The southern two thirds of the alignment is
subject to wave action and would require the construction of a floodside wave berm. The
wave berm would be armored to prevent erosion from wind generated waves and
recreational boaters. Material to enlarge the levee and to construct the wave berm would
be excavated from the existing exterior canal using a barge mounted dragline. Borrow
material would be excavated from within the existing limits of the canal in order to avoid
additional environmental impacts. Material would also be excavated from the interior
drainage canal in order to construct the protected side stability berm. The existing
floodwall at the Lake Cataouatche Pumping Station complex provides adequate protection
and would only require minor modifications to the transition areas.

In order to minimize disruptions to existing operations, approximately 2 miles of
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levee/floodwall combination would be constructed through Bayou Segnette State Park. A
reduced levee section would first be constructed to an elevation of 5.5 ft NGVD. Sheet
piling would then be driven into the levee and capped with concrete. The concrete would
be provided with an architectural finish for aesthetic purposes. The crest elevation of the
floodwall within the state park would vary in elevation from 10.5 ft NGVD at the southern
limits of the park to 9.5 ft NGVD at the tie-in with the Westwego to Harvey Canal project.
Landscaping within the state park would also be provided to ensure that the natural park
setting is maintained. Swing gates would be provided to maintain existing pedestrian and
vehicular access. The Bayou Segnette Pumping Station would be modified by replacing
the existing fronting protection with a pile supported T-wall. The existing discharge pipes
would be extended through the new floodwall and butterfly valves would be installed for
positive cut-off. The construction of a floodwall north of the pumping station along Bayou
Segnette would tie the protection to the authorized Westwego to Harvey Canal project.
The proposed tie-in would delete the westside closure from the Westwego to Harvey Canal
project resulting in a savings of $4,969,000. These savings have not been included in the
economic analysis for Lake Cataouatche, but rather as a cost offset for the Westwego to
Harvey Canal project.

The protection along the western boundary of the study area would be extended north
of U.S. Hwy. 90 to prevent the potential for end-around flooding. The existing traffic
lanes of U.S. Hwy. 90 provide adequate protection at the location of the proposed crossing
and would not need modification. A small levee would be constructed north from U.S.
Hwy. 90 to the Southern Pacific Railroad embankment, a distance of approximately 2.5
miles. The levee would be constructed over the existing access road for the Greater New
Orleans landfill (South Kenner Road). Following the existing access road would minimize
the required section and avoid impacting the adjacent landfills. The levee would be
constructed with a levee crest elevation of 6.5 ft NGVD. A protected side slope of 1
vertical on 10 horizontal along with 7-inches of crushed stone surfacing would allow for
continued use of the existing access road. Excess material stockpiled during construction
of the Davis Pond Freshwater Diversion project would be used as a borrow source to
construct the levee along South Kenner Road. Flap gates would be installed on the
culverts which extend through the Texas and Pacific and Southern Pacific railroad
embankments between South Kenner Road and the existing Jefferson Parish levee.

A second lift would be required along that portion of the alignment which extends
from U.S. Hwy. 90 to the southern limits of Bayou Segnette State Park. Based on
historical data, shrinkage and settlement of the levee can be expected to range from 15 to
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25 percent during the 3 to 4 years between lifts. Settlement projected to occur over the
remainder of the project life would be compensated for in the design of the second lift.
The crown width of the levee would be increased to 10 feet during the second enlargement
to provide adequate access for inspection and maintenance. Construction of the second lift
would be accomplished using borrow material excavated from the interior drainage canal.

Environmental impacts of the recommended plan have been minimized by using
existing levee alignments and developed corridors and by minimizing the destruction of
bottomland hardwoods. The primary impact of the recommended plan would be the
possible loss of 57 acres of bottomland hardwoods. All direct loses of habitat value would
be mitigated through the implementation of a mitigation plan consisting of acquisition,
bottomland hardwood habitat development, and management of a 39-acre tract of land to
be located adjacent to Bayou Segnette State Park. Implementation of this mitigation
feature would compensate all significant project-induced fish and wildlife losses to the
fullest extent possible. The complete environmental analysis is described in the EIS and in
Volume 2, Appendix C, Section 4.

PLAN ACCOMPLISHMENTS

The recommended plan would provide SPH protection for the area bounded by
Bayou Segnette to the east, Lake Cataouatche to the south, the Mississippi River to the
north, and the Jefferson/St. Charles Parish line to the west; would maintain access to
Bayou Segnette State Park; and would mitigate for significant direct environmental losses.

The recommended plan would provide the nearly 25,000 residents living within the
Lake Cataouatche area a level of protection consistent with the protection provided to the
surrounding New Orleans metropolitan area. The total number of structures inundated
from the 500-year storm would be reduced from 5,161 under the without-project conditions
to 130 with the recommended plan in place; this represents a decrease of over 97 percent.
Using the results of the risk-based analysis, the mean equivalent annual damages would
decrease from $10,302,000 under existing conditions to $2,835,000 (a decrease of 72.5
percent) with implementation of the recommended plan. Total equivalent annual benefits
for the study area are estimated to be $7,467,000. These benefits result from the
prevention of flood damages to existing and future development. The proposed
modification to the Westwego to Harvey Canal project would eliminate the authorized
westside closure resulting in a savings of $4,969,000.
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SUMMARY OF ECONOMIC ANALYSIS

Upon selection of the recommended plan, an M-CACES cost estimate, Gross
Appraisal, Real Estate Supplement, and Attorney’s Opinion of Compensability were
prepared for this plan only. The revised costs for the recommended plan are presented in
Table 14. The economic analysis for the recommended plan is based on October 1996
price levels and an interest rate of 7°/; percent. The base year for the recommended plan
is 2001, not 2000 as used in all previous analyses.

TABLE 14
RECOMMENDED PLAN
SUMMARY OF PROJECT COSTS AND BENEFITS'

Project First Cost $14,806,000
Equivalent Annual Benefits $8,056,000?
Total Avg. Annual Cost $1,402,000
Interest & Amortization $1,241,000
Operations & Maintenance $109,000
Mitigation $12,000
Future Protection $40,000
Net Annual Benefits $6,654,000
Benefit Cost Ratio 5.74

! The equivalent annual benefits and average annual costs for the recommended plan were
computed for a base year of 2001 using October 1996 price levels, an interest rate of
7*/;%, and a project life of 100 years.

? The savings which result from the deletion of the westside closure are not included in
the analysis for Lake Cataouatche, but rather as a cost savings to the Westwego to
Harvey Canal project.
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The additional level of detail prepared for the recommended plan resulted in a
significant increase in the M-CACES estimate over that presented in the Plan Formulation
section of this report. The total estimated cost increased from $10,101,000 to $14,806,000,
an increase of $4,705,000. This represents an increase of approximately 46 percent. The
increased costs are due to a number of factors, including price level change, design
modifications, revised unit prices, increased contingencies for "Engineering and Design"
and "Construction Management", and increased real estate costs. A brief discussion of the
increases is presented in the following paragraphs. The costs presented for the
recommended plan in the remainder of the report cannot be compared to the costs for the
alternative plans because they contain different levels of detail.

The price level change from October 1994 to October 1996 increased the project first
cost by approximately $956,000. The cost estimates prepared for the evaluation of
alternatives were based on the assumption that fertilizing and seeding would be adequate to
prevent erosion of the wave berm constructed along the southern two thirds of the exterior
alignment. During the preparation of a detailed design for the recommended plan, it
became apparent that some additional means of erosion protection would be required. The
exterior canal is heavily used by recreational boaters for waterskiing and by fisherman for
access to the surrounding lakes and bayous. In order to prevent erosion from wind
generated waves and from recreational boaters, the wave berm would be provided with
stone armorment. Providing erosion protection to approximately 5 miles of wave berm
increased the project cost by approximately $1.6 million. The protection north of U.S.
Hwy. 90 was initially assumed to consist of a small levee constructed adjacent to South
Kenner Road extending from the highway to the Southern Pacific Railroad embankment.
South Kenner Road is a private road that is used only for access to the Greater New
Orleans Landfill. In order to minimize potential HTRW impacts, the design was modified
to allow for the placement of the levee directly over the existing road. The levee would
include a protected side slope of 1 vertical on 10 horizontal along with 7-inches of crushed
stone surfacing to allow for the continued use of the road for access to the landfill. These
changes increased the cost of the protection north of U.S. Hwy. 90 by approximately
$200,000.

Refinements to the individual unit prices during preparation of the M-CACES cost
estimate resulted in increased costs of approximately $150,000. Bayou Segnette State Park
is currently the most heavily used state park in the system. In order to ensure that the
natural park setting is maintained, a lump sum item of "Landscaping" was added to the M-
CACES cost estimate. This increased the M-CACES cost estimate by $150,000. The

92



preparation of a Gross Appraisal and Real Estate Supplement resulted in an increase in the
real estate costs of $221,000. The above mentioned items combined for approximately 70
percent ($3,277,000) of the total increase in cost for the recommended plan.

The remainder of the increased costs for the recommended plan were due to
increases in the contingencies used for "Engineering and Design" and "Construction
Management”. Engineering and Design increased from $830,000 during plan formulation
to $1,379,000 with preparation of the M-CACES estimate. Construction Management
increased from $987,000 in plan formulation to $1,860,000 in the M-CACES estimate.
These two items resulted in increased costs of $1,422,000. The contingencies for
Engineering and Design for the M-CACES estimate are based on uncertainties involved in
the preparation of plans and specifications and in engineering during construction. These
uncertainties include the cost of field data collection; unanticipated design problems;
design changes; and changes in the overhead rates. The contingencies used for
Construction Management are based on using a historical average of time growth for
similar type contracts in the area which result from unusually severe weather and contract
modifications.

The increased costs for the recommended plan, although significant, would not effect
plan formulation. Virtually all of the increased costs would also be applicable to Plan 1C
alternatives providing less than SPH protection and to other alternatives considered during
plan formulation. The requirement to armor the wave berm to prevent erosion would be
applicable to all Plan 1 alternatives. The revisions to the protection north of U.S. Hwy. 90
would also be applicable to all Plan 1 alternatives. The revised unit prices and the
addition of "Landscaping" would be applicable to all of the alternatives considered during
plan formulation. Increased real estate costs would also be expected on the other
alternatives. The increased percentage of Engineering and Design and Construction
Management are based on actual construction contracts within the New Orleans District
and would be applicable to all of the alternatives.

To ensure that increased costs would not affect plan formulation, a cost estimate was
prepared to an equivalent level of detail, although not in the M-CACES format, for the
200-year level of protection. The cost for Plan 1C at the 200-year level of protection
increased from $9,238,000 in plan formulation to $13,715,000. This represents and
increase of $4,477,000 (approximately 48%). The cost difference between the 200-year
level of protection and the SPH level of protection increased from $863,000 during plan
formulation to $1,091,000, an increase of only $228,000. The benefits of providing SPH
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protection still far outweigh the additional costs. The equivalent annual benefits
probability curve for the SPH level of protection for the recommended plan is shown in
Figure 3. Even with the increased M-CACES cost estimate, there is a 99.2 percent chance
that the B/C ratio for SPH protection would exceed 1.0 and a 95.2 percent chance that the
B/C ratio would exceed 2.0.

ENGINEERING DESIGN

The recommended plan involves typical flood control structures (floodwalls,
floodgates, levees, etc.) which have been designed and constructed by the New Orleans
District in the past. The designs and cost estimates presented for the recommended plan
are based on previous jobs which involved similar construction techniques. The designs
were prepared with the benefit of detailed surveys and soil borings. The estimated costs
were based upon an analysis of each line item evaluating quantity, production rate, and
time, together with the appropriate equipment, labor, and material costs. Each line item in
the cost estimate was subjected to a risk analysis to determine the degree of uncertainty
and appropriate contingency value. Additional details on the design of the flood control
features can be found in the Engineering Investigations (Volume 2, Appendix A).

LEVEES

The recommended plan would provide for the construction or improvement of
approximately 10 miles of levees. The levee north of U.S. Hwy. 90 would be constructed
over a portion of the existing access road for the Greater New Orleans landfill (South
Kenner Road). A gentle landside slope (1V on 10H) would be used along with a crushed
stone surfacing to allow for the continued use of the access road. Excess material
stockpiled during construction of the Davis Pond Freshwater Diversion project would be
used as a borrow source to construct the levee along South Kenner Road. The protection
would turn east at U.S. Hwy. 90 and parallel the shoulder of the westbound lanes for
approximately 700 feet before turmning south and crossing the highway. At the location
where the protection crosses U.S. Hwy 90, the existing traffic lanes and median provide
sufficient protection. Only the shoulders of the existing highway would need slight
modifications.

The existing non-Federal levee would be enlarged from the south side of U.S.
Hwy. 90 to the southern limits of Bayou Segnette State Park. A wave berm would also be
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constructed along that portion of the levee which extends from approximately 1 mile west
of the Lake Cataouatche Pumping Station to the southern limits of Bayou Segnette State
Park. Borrow material for the enlargement of the levee and for construction of the wave
berm would be excavated from the adjacent exterior canal using a barge mounted dragline.
The wave berm would be armored with riprap to prevent erosion from waves generated by
wind and recreational boaters. A protected side stability berm would be constructed
throughout the reach using borrow material excavated from the interior drainage canal.
The interior drainage canal would be shifted landside in some locations to provide
adequate stability for the enlarged levee. A second lift would be performed on that portion
of the levee which extends from U.S. Hwy. 90 to the southern limits of Bayou Segnette
State Park. The second lift would be constructed approximately 3 to 4 years after the first
lift is completed. Borrow material for the second lift would be excavated from the interior
drainage canal. The first enlargement of the levee would only provide for a 7-foot crown
width in order to minimize impacts to the adjacent canals. Increased soil strengths would
allow for providing a 10-foot crown width during the second lift. All levees would be
fertilized and seeded upon completion of both the first and second lifts to minimize

erosion.
FLOODWALLS

Design considerations and cost estimates for the structural features of the study
included I-walls, I-wall/levee combinations, pedestrian and vehicular gates, pile supported
inverted T-walls, and modifications of existing pumping station discharges (front-end
protection). These structures assure a continuity of protection between full earthen levee
sections and pumping stations, and allow economical protection through congested areas
while minimizing adverse effects. T-wall, I-wall, and/or I-wall/earthen levee sections are
proposed through Bayou Segnette State Park and in the vicinity of the Bayou Segnette
Pumping Station. The exposed areas of the floodwalls would be provided with
architectural finishes for aesthetic reasons.

Vehicular and pedestrian access would be provided at existing roads and walkways
by gates in the floodwalls. Swing gates are considered advantageous at these crossings
due to their ease of operation and low construction and maintenance costs.

PUMPING STATIONS

The Bayou Segnette Pumping Station would be modified by replacing the existing
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steel sheetpile bulkhead fronting protection with a pile supported T-wall constructed on a
granular fill embankment in the discharge canal. The discharge pipes for the existing
pumping station would be extended, passed through the floodwall, and fitted with butterfly
valves for positive cut-off. The existing tie-rod anchor piles, required for stability of the
existing sheet pile cells supporting the pumping station, would be removed and the tie-rods
would be anchored to the new T-wall base. These modifications would have negligible
effects on the existing discharge capacity of the pumping station. At the Lake Cataouatche
Pumping Station complex, only minor revisions are required along the transition
floodwalls.

RELOCATIONS

There are several relocations, consisting of gas and oil pipelines; waterlines; and
telephone, electrical, water, and sewer service to the Bayou Segnette State Park cabins that
would be impacted by the project. These utilities would be relocated to cross the project
in accordance with the existing hurricane protection standards. Disruptions to existing
facilities would be kept to a minimum. The cost associated with the performance or
construction of the relocations is estimated at $366,000.

REAL ESTATE CONSIDERATIONS

The study area includes approximately 20,000 acres located on the west bank of the
Mississippi River in Jefferson Parish between Bayou Segnette and the St. Charles Parish
line. The Louisiana Department of Transportation and Development (LDOTD) will serve
as the non-Federal sponsor for the project. A secondary agreement between LDOTD and
the West Jefferson Levee District will provide for the local assuring agency to acquire the
lands necessary for construction of the project. The real estate requirements for the
recommended plan are presented in Table 15. Additional information on the real estate
requirements are presented in Volume 2, Appendix E.

The total acreage required for construction of the project is approximately 316 acres.
The total estimated costs for acquiring the real estate interests are $370,000. There are no
houses, other dwellings, or places of business located within the proposed limits of work
that are eligible for URA benefits. There are no churches, schools, or cemeteries within
the project area that would be affected. The Government will require surface rights only;
therefore, no evaluation of minerals was conducted. Since the land needed for the project
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does not lie along a natural navigable stream, the navigational servitude will not be
invoked. Ingress and egress to the work site will be via existing Federal, State, and local
roadways in the area.

TABLE 15
REAL ESTATE REQUIREMENTS

FEE (Mitigation) ACREAGE
Wet Woodland 39.2

PERPETUAL LEVEE EASEMENT

Commercial 4.1
Woodland/Pasture 69.4
Wet Woodland 16.3
Road Right-of-way 7.3
Levee Right-of-way 166.1

PERPETUAL BORROW EASEMENT
Woodland/Pasture 13.6

Total Acreage 316.0

OPERATION AND MAINTENANCE CONSIDERATIONS

The leveed portion of the study area is currently drained by gravity to pumping
stations. The pumping stations lift the water over the levees and into canals and bayous
that discharge into Bayou Segnette and Lake Cataouatche. Operation and maintenance of
the pumping stations is a local responsibility.

Initial construction of the levees and floodwalls would include projected subsidence
and sea level rise during the first 10 years of the project life. The protection would be
raised to account for future subsidence and sea level rise around year 10 or when deemed
necessary based on actual conditions. The cost of raising the protection would be
considered deferred construction and would be included as a project cost.
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Operation and maintenance would include mowing of levees and the periodic
inspection and repair of levees, floodwalls and floodgates. Operation and maintenance
does generally not include potential repair costs that would be involved should the
occurrence of an extreme event exceed the design criteria and cause extensive failures in
the protection. These costs, once multiplied by the probability of occurrence and
amortized over the life of the project, would likely be insignificant. Operation,
maintenance, repair, replacement, and rehabilitation costs for the recommended plan are
estimated to be approximately $109,000 per year. This includes approximately $1,000
associated with the operation and maintenance of the mitigation feature. Operation and
maintenance of the project, including the mitigation features, is a non-Federal
responsibility.

SUMMARY OF SOCIAL, ENVIRONMENTAL, HTRW, AND PUBLIC INTEREST
EFFECTS

SOCIAL EFFECTS

Implementation of the recommended plan would result in improved hurricane
protection for the residents, businesses, and industries within the study area. Providing the
area with SPH protection would reduce the number of times that public officials would be
forced to recommend an evacuation, thereby increasing participation rates when evacuation
orders are necessary. There may be some minor, temporary degradation of air quality and
temporary noise impacts during construction. Aesthetic values in some areas could also be
reduced during construction.

ENVIRONMENTAL EFFECTS

Approximately 57 acres of wildlife habitat could be lost as a direct result of levee
and floodwall construction and the excavation of borrow material. These lands are
predominantly early successional bottomland hardwood forests. Some species commonly
associated with these habitats include swamp rabbit, gray squirrel, and mink. Indirect
impacts of rate of drainage on adjacent wetlands would be essentially non-existent.
Aquatic resource impacts would result from the excavation of material from the interior
and exterior canals located adjacent to the existing non-Federal levee. Adverse impacts
would generally be temporary and limited to the construction period, and following -
construction, until slope vegetation occurs
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Wildlife losses would be mitigated by the purchase of 39 acres of early successional
bottomland hardwoods located adjacent to Bayou Segnette State Park. Mitigation would
include habitat development, which initially would consist of aerial application of herbicide
and subsequent reforestation of the area with selected tree species, to eventually produce
an area of high quality bottomland hardwood forest. Implementation of the mitigation
feature would compensate all significant direct project-induced fish and wildlife losses to
the fullest extent possible.

HTRW EFFECTS

The excavation of material in the vicinity of the landfills would not be permitted in
order to minimize potential HTRW impacts. Aside from the pipeline crossings, the only
remaining area of concern is the interior drainage canal which parallels the existing levee
and receives direct runoff from the surrounding landfills. Sediment and water quality
samples were collected from the interior drainage canal located between U.S. Hwy. 90 and
the Lake Cataouatche Pumping Station. Test results showed levels of contamination
similar to background samples collected throughout the area and well below the
Environmental Protection Agency’s alert level. No indication of underground storage tanks
along the proposed alignment was identified in the research. Based on the results of the
initial assessment, HTRW risk during construction is minimal.

The project is in compliance with the Clean Water Act, Public Law 92-500. A
Section 404(b)(1) Evaluation has been prepared for the portion of the proposed action that
would include material being deposited into the waters of the United States. Compliance
with the requirements of Section 404(r) has been achieved, however, Section 401, State
Water Quality Certification, was pursued. The letter of approval from the Louisiana
Department of Environmental Quality completed certification of the proposed action.

PUBLIC INTEREST EFFECTS

The recommended plan would provide a level of protection to the Lake Cataouatche
area that is consistent with the protection provided to the surrounding metropolitan area.
Impacts to existing interior drainage facilities would be minimal and would only occur
during construction. Measures would be taken to ensure that the increased protection does
not detract from the natural setting within Bayou Segnette State Park.
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RELATIONSHIP TO WESTWEGO TO HARVEY CANAL PROJECT

Implementation of the recommended plan for the Lake Cataouatche area would tie
the line of protection to the authorized Westwego to Harvey Canal project. The location
of the tie-in would allow for the deletion of the westside closure from the authorized
project. The westside closure as presently authorized would extend the protection north
from the seafood processing plant located along Bayou Segnette, across the Westbank
Expressway, and north to the Southern Pacific Railroad tracks. The closure plan would
require the construction of a ramp in the Westbank Expressway and a drainage canal
parallel to the protection north of the expressway. The current alignment for the westside
closure is shown on Plate 3. The estimated first cost for the westside closure is
$5,286,000. The total savings, including interest during construction, is estimated at
$6,216,000. In addition to being very costly, the westside closure would exclude a portion
of the city of Westwego from the protection. Construction of the recommended plan for
the Lake Cataouatche area would not only result in a significant cost savings but would
also eliminate a controversial feature of the Westwego to Harvey Canal project.

The savings associated with eliminating the westside closure from the Westwego to
Harvey Canal project can be claimed as a benefit only if the modification does not delay
benefits to the authorized project. The westside closure is currently scheduled for
construction beginning in 1998, with completion in 2001. Beneficial completion of the
Westwego to Harvey Canal project is also currently scheduled for 2001. Beneficial
completion of the Lake Cataouatche project, which would be obtained upon completion of
all first lifts, is currently scheduled for 2001. The proposed modification to the Westwego
to Harvey Canal project would, therefore, not result in a delay in benefits. The savings
associated with deleting the westside closure are not included in the economic analysis for
Lake Cataouatche, but rather as a cost offset for the Westwego to Harvey Canal project.
Table 16 shows that the combination of the Westwego to Harvey Canal project modified to
include the recommended plan for Lake Cataouatche provides greater net benefits than the
Westwego to Harvey Canal project alone. The figures presented for the Westwego to
Harvey Canal project in Table 16 were taken from the LMV Form 23C-R, dated
September 3, 1996, and represent remaining costs and benefits indexed to 1996 price

levels.
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TABLE 16
COMPARISON OF AUTHORIZED PROJECT
AND PROPOSED MODIFICATION

Westwego to Lake Sum of
Harvey' Cataouatche Projects
Westwego to Harvey Canal
Project Alone (Existing Project)
First Cost $57,771,000 N/A $57,771,000
Gross Investment $62,258,000 N/A $62,258,000
Avg. Annual Costs $4,595,000 N/A $4,595,000
Equivalent Annual Benefits $31,779,000 N/A $31,779,000
Net Benefits $27,184,000 N/A $27,184,000
Benefit/Cost Ratio 6.92 N/A 6.92

Westwego to Harvey Canal Modified to Include
Lake Cataouatche (Recommended Plan)

First Cost $52,485,000% $14,806,000 $67,291,000
Gross Investment $56,042,000° $16,812,000 $72,854,000
Avg. Annual Costs $4,136,000° $1,402,000 $5,538,000
Equivalent Annual Benefits $31,779,000 $8,056,000 $39,835,000
Net Benefits $27,643,000 $6,654,000 $34,297,000
Benefit Cost Ratio 7.68 5.74 7.19

! The remaining cost and benefit figures for the Westwego to Harvey Canal project were
taken from the LMV Form 23C-R, dated September 3, 1996. The benefit figures were
updated from the 1989 to 1996 price levels using the Marshall and Swift Estimator
program.

? The project first costs and gross investment have been reduced by $5,286,000 and
$6,216,000 respectively, to account for deleting the westside closure from the Westwego to
Harvey Canal project. This resulted in a reduction of $459,000 in the average annual
costs. - '
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PLAN IMPLEMENTATION

INTRODUCTION

The purpose of this section is to present pertinent information concerning the Federal
and non-Federal responsibilities regarding cost apportionment and the division of
responsibilities for construction and subsequent operation and maintenance of the
recommended project. Such cost apportionment is based on Federal legislative and
administrative policies.

COST APPORTIONMENT

All costs associated with the construction and subsequent operation and maintenance
of the recommended project will be allocated to hurricane protection. The Water Resources
Development Act of 1986 requires the non-Federal interest to pay 35 percent of the first
cost of construction for hurricane and storm damage reduction projects. In addition, all
operation, maintenance, repair, replacement, and rehabilitation costs are a non-Federal
responsibility. Tables showing a breakdown of Federal and non-Federal expenditures by
fiscal year are presented in Exhibit 2.

The West Jefferson Levee District has been granted authority to administer the
project, see Exhibit 1. The non-Federal share of the total project first cost is estimated at
$5,182,000. Lands, easements, rights-of-way, including suitable borrow and dredged or
excavated material disposal areas necessary for construction are a non-Federal requirement
and creditable toward the non-Federal share of the project cost. The total cost to acquire
all lands, easements and rights-of-way for the Lake Cataouatche project is estimated at
$370,000. The non-Federal sponsor is also required to accomplish or arrange for the
accomplishment of all utility and facility alterations and relocations. The cost for all
utility and facility alterations and relocations is estimated at $366,000. The non-Federal
sponsor will provide the remaining non-Federal share of the project costs ($4,446,000) as
cash.
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DIVISION OF RESPONSIBILITIES

Federal Responsibilities. The Federal government will be responsible for planning,
engineering, design, and construction of the project in accordance with the provisions of
PL 99-662 (WRDA of 1986).

Non-Federal Responsibilities. In accordance with Federal policy, non-Federal
interests must, at the appropriate time, assure the Secretary of the Army that they will,
without cost to the United States:

a. Furnish all lands, easements, and rights-of-way, including suitable borrow and
dredged or excavated material disposal areas necessary for construction (including
mitigation), operation, maintenance, repair, replacement, and rehabilitation of the project;

b. Accomplish or arrange for the accomplishment of all utility and facility
alterations and relocations determined by the Secretary of the Army to be necessary for the
construction, operation, maintenance, repair, replacement, and rehabilitation of the project;

c. Hold and save the United States free from all damages arising from the
construction, operation, maintenance, repair, replacement, and rehabilitation of the project,
except for damages due to the fault or negligence of the United States or its contractors;

d. Provide for adjudication of all water right’s claims resulting from construction,
operation, maintenance, repair, replacement, and rehabilitation of the project, and hold and
save the United states free from damages due to such claims;

e. Bear 35 percent of the total cost of project construction;

f. Operate, maintain, repair, replace, and rehabilitate, as necessary, all features of the
project, at no cost to the Government, in accordance with regulations prescribed by the
Secretary of the Army, including levees, floodwalls, floodgates and approach channels,
drainage structures, drainage ditches or canals, and all mitigation features;

g. Publicize floodplain information in the areas concerned and provide this
information to zoning and other regulatory agencies for their guidance and leadership in
preventing unwise development in the floodplain and in adopting such regulations as may
be necessary to prevent unwise future development and to ensure compatibility between
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future development and protection levels provided by the project;

h. Within 1 year after the date of signing a project cooperation agreement, prepare a
floodplain management plan designed to reduce the impact of future flood events in the
project area. This plan shall be prepared in accordance with guidelines developed by the
Government. The plan must be implemented no later than 1 year after completion of
construction of the project.

1. Prescribe and enforce regulations to prevent obstruction of or encroachment on the
project that would reduce the level of protection it affords or that would hinder operation
and maintenance of the project.

J- Assure that construction, operation, maintenance, repair, replacement, and
rehabilitation of any non-Federally constructed flood features do not diminish the hurricane
protection provided by or jeopardize the structural integrity of the project;

k. Assure compliance with applicable Federal floodplain management and flood
insurance programs;

1. Inform affected interests, at least annually, regarding the limitations of the
protection afforded by the project;

m. Perform, at the time of initiation of construction and thereafter, any
environmental investigations as determined necessary to identify the existence and extent
of any hazardous substances regulated under the Comprehensive Environmental Response,
Compensation, and Liability Act (CERCLA), 42 USC 9601-9675 on lands necessary for
project construction, operation, maintenance, repair, replacement, and rehabilitation;

n. Assume complete financial responsibility for the cleanup of any hazardous
materials located on project lands and regulated under CERCLA and be responsible for
operating, maintaining, repairing, replacing, and rehabilitating the project in a manner that
will not cause liability to arise under CERCLA;

0. Comply with the applicable provisions of the Uniform Relocations and Real

Property Acquisition Policies Act of 1970 (PL 91-646), as amended by Title IV of the
Surface Transportation and Uniform Relocations Assistance Act of 1987 (PL 100-17);
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p. Comply with Section 221 of Public Law 91-611, Flood Control Act of 1970,
approved December 31, 1970, which provides that the construction of any water resource
project by the Corps of Engineers shall not be started until each non-Federal interest has
entered into a written agreement to furnish its required cooperation for the project; and

q. Comply with Section 601 of Title VI of the Civil Rights Act of 1964 (PL 88-352)
that no person shall be excluded from participation in, denied the benefits of, or subjected
to discrimination in connection with the project on the grounds of race, creed, or national

origin.
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SUMMARY OF COORDINATION

The New Orleans District, Corps of Engineers, had the responsibility of conducting
and coordinating the study, consolidating information from other agencies and interested
parties, formulating the alternative plans and associated recommendations, and preparing
the report. During the course of this study, coordination was initiated and maintained with
the U.S. Environmental Protection Agency, U.S. Fish and Wildlife Service, National
Marine Fisheries Service, Louisiana Department of Transportation and Development,
Louisiana Department of Environmental Quality, Louisiana Department of Wildlife and
Fisheries, Louisiana Office of State Parks, West Jefferson Levee District, Jefferson Parish
Department of Drainage, Jefferson Parish Citizens’ Service, and other Federal, state, and
local agencies.

Public meetings concerning the need for increased levels of hurricane protection for
the west bank of the Mississippi River were held in 1966, 1972, 1984, 1986, 1989, 1994,
and 1996. The earlier meetings held in 1966 and 1972 were broad in scope and were
primarily concerned with protection of the multi-parish area. The meetings in 1984 and
1986 were concerned with the area between Westwego, Louisiana and the Harvey Canal.
The final feasibility report for the West Bank of the Mississippi River in the Vicinity of
New Orleans, Louisiana, study was issued in 1986. In addition to recommending a
Standard Project Hurricane (SPH) level of protection to the area between Westwego and
the Harvey Canal, this report also recommended further studies for remaining areas
covered by the study resolutions. The Westwego to Harvey Canal project was authorized
for construction in November 1986.

The East of Harvey Canal study was initiated in 1988. Two public meetings were
held in 1989 to discuss the preliminary findings of the study, including alternative
alignments being considered. A preliminary draft of the feasibility report was submitted to
higher authority for review in July 1992. A feasibility review conference was held in
October 1992 to discuss comments on the preliminary draft report. The draft feasibility
report and draft EIS were distributed to the public for review in June 1994. A public
meeting was held in July 1994 to discuss the recommendations presented in the report. A
final feasibility report was submitted in August 1994 recommending SPH protection for the
areas east of the Harvey Canal. A final EIS was filed with the Environmental Protection
Agency on September 30, 1994. The Chief of Engineers report was signed on
May 1, 1995. The East of Harvey Canal project was authorized for construction by the
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Water Resources Development Act of 1996.

The Lake Cataouatche study was initiated in 1991, and a reconnaissance report was
submitted in February 1992. The post authorization change (PAC) study was initiated in
December 1992. A notice of intent to prepare a draft EIS was published in the Federal
Register on May 20, 1993, and a scoping document was mailed to all interested parties.
Concerns expressed in response to the scoping document included potential impacts to fish
and wildlife resources and water quality. A preliminary draft of the post authorization
change report was submitted to higher authority for review in December 1995. A technical
review of the draft report was conducted by the Lower Mississippi Valley Division. A
waiver to deviate from the NED level of protection (200-year), and to provide the area
with SPH protection, has been granted by the Assistant Secretary of the Army. The draft
report and EIS were distributed to the public for review in October 1996. A public
meeting was held on November 7, 1996 to discuss the recommendations presented in the
report. A Fish and Wildlife Coordination Act Report, dated November 1996, was provided
by the Fish and Wildlife Service and is included in Volume 2, Appendix D.

Close coordination was maintained throughout the study with the Louisiana
Department of Transportation and Development (non-Federal sponsor) and the West
Jefferson Levee District. Meetings were held on a monthly basis during the latter stages of
the study to discuss alternative plans, estimated project costs, and cost sharing
responsibilities. Act 1012 of the 1993 Legislative Session named the Louisiana
Department of Transportation and Development as the non-Federal sponsor for the
construction of the Westwego to Harvey Canal Hurricane Protection Project and
modifications which include East of Harvey Canal and Lake Cataouatche. Authority to
administer the projects was granted to the West Jefferson Levee District in a letter dated
November 5, 1993 (Exhibit 1).

The draft post authorization change report was transmitted to all agencies, groups,
and individuals who normally review such documents and to additional agencies, groups,
and individuals who have expressed an interest in the project. A copy of all comments
received along with responses, where appropriate, are included in Volume 2, Appendix F.
All comments received during the review process were considered in the preparation of the
final report.
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LOCAL COOPERATION
VIEWS OF LOCAL SPONSORS

The Lake Cataouatche study area is located on the west bank of the Mississippi
River in Jefferson Parish. The West Jefferson Levee District is the local agency
responsible for providing hurricane protection to residents living on the west bank of the
Mississippi River in Jefferson Parish. Close coordination with the West Jefferson Levee
District has been maintained throughout the planning process. The Louisiana Department
of Transportation and Development has also been involved throughout the planning
process. These agencies have expressed their support for the project. The West Jefferson
Levee District expressed their support for the recommended plan in a letter dated February
2, 1996. A letter has also been received from the Louisiana Department of Transportation
and Development expressing their intent to provide the non-Federal share of the project
costs. A copy of these letters are included in Exhibit 1.

PRELIMINARY FINANCING NEGOTIATIONS

Several meetings have been held between the Corps of Engineers, Louisiana
Department of Transportation and Development, and the West Jefferson Levee District.
The purpose of these meetings was to discuss alternative plans, the recommended plan,
estimated project costs, and cost sharing responsibilities. The Louisiana Department of
Transportation and Development will serve as the non-Federal sponsor for the project.
Secondary agreements between the Louisiana Department of Transportation and
Development and the West Jefferson Levee District will provide for the local assuring
agency to acquire the lands necessary for construction . A breakdown of the Federal and
non-Federal expenditures by fiscal year, both with and without inflation, has been prepared
and is attached as Exhibit 2. A detailed breakdown of the project first cost by construction
contract is attached as Exhibit 3.

ASSESSMENT OF FINANCIAL CAPABILITY

Act 1012 of the 1993 Legislative Session has named the Louisiana Department of
Transportation and Development (DOTD) as the non-Federal sponsor for the authorized
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Westwego to Harvey Canal project and all modifications including East of Harvey Canal
and Lake Cataouatche. Secondary agreements will be required between DOTD and the
West Jefferson Levee District (WJLD) concerning the acquisition of lands, easements,
rights-of-way, relocations, and disposal areas (LERRDs). An agreement is currently being
developed to outline the collective duties between DOTD and the WILD. In the interim,
the West Jefferson Levee District has been granted the authority by DOTD to administer
the project. DOTD expects to fund the non-Federal cost share of the project through either
the State General Fund or the State Bond Program. For the past five years, these two
appropriations have averaged $4.3 billion and $200 million, respectively. The bonds of the
state of Louisiana are currently rated A- by Standard and Poor’s, and Baal by Moody’s.

A breakdown of the Federal and non-Federal share of the project cost is displayed by
fiscal year in Exhibit 2. As shown in the exhibit, the largest non-Federal outlay for any
year during the construction of the project is approximately $2.4 million in FY 1998. This
amount is less than 0.1 percent of the State General and approximately 1 percent of the
State Bond Program.

The Louisiana Department of Transportation and Development has been an active
participant throughout the study. Its representatives are familiar with the terms of
cooperation and have provided the Corps with a letter of intent indicating that the agency
understands the responsibilities incumbent on the local sponsor. The agency intends to
enter into a binding agreement with the Corps at the appropriate time. The letter of intent
for participation in the recommended plan is contained in Exhibit 1.
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RN

FINAL
ENVIRONMENTAL IMPACT STATEMENT
WESTWEGO TO HARVEY CANAL, LOUISIANA
HURRICANE PROTECTION PROJECT
POST AUTHORIZATION CHANGE REPORT
LAKE CATAOUATCHE

December 1996

Lead Agency: U.S. Army Corps of Engineers, New Orleans District
Cooperating Agency: West Jefferson Levee District

ABSTRACT: The study area is bounded by the Mississippi River on the north, Sala Avenue
to the Company Canal and Bayou Segnette on the east, by the Jefferson/St. Charles Parish line
on the west, and by the Cataouatche levee on the south. This is an area of heavy residential,
commercial, and light agricultural development. The majority of the area has been developed
into some form of higher economic use. Although there are sizeable forested tracts remaining
in the project area, the total of which is approximately 11,000 acres, most of this acreage will
be subject to development at some time in the future, either with or without the proposed project.
Disastrous flooding can occur due to low elevations in the study area and the inadequacy of
existing levee systems. Pumped drainage since the 1960’s has resulted in slab elevations of some
houses below zero feet National Geodetic Vertical Datum. Flooding was experienced in 1985
during Hurricane Juan, which was not classed as a major storm. The District evaluated two
protection alignments and three levels of protection (100-year, 200-year, and standard project
hurricane (SPH)). The late stage detailed alternatives were limited to the exterior alignment.
Plan 1B, would be the environmentally least damaging alternative. The Recommended Plan is
Plan 1C (SPH level), modified levee with some floodwall. This plan maximizes flood protection,
maintains low costs, and results in a relatively minor increase in environmental damage over
Plan 1B. Environmental features of the plan include using existing levee or road alignments
wherever possible, obtaining construction material primarily from within an adjacent exterior
borrow canal, constructing a floodwall that is aesthetically acceptable through the levee segment
in Bayou Segnette State Park, and mitigating unavoidable losses of forested wetlands by
acquiring a nearby potential bottomland hardwood forest site and developing and maintaining
39 acres of quality bottomland hardwood wetlands.

COMMENTS: Please send your comments to the U.S. Army Corps of Engineers, Policy
Review Branch CECW-AR, Kingman Bldg, 7701 Telegraph Road, Alexandria, VA 22315-3861.
Comments should arrive within 30 days of the publication of the Notice of Availability in the
Federal Register. If you would like further information on the Environmental Impact Statement
(EIS), please contact Mr. Bill Wilson, U.S. Army Engineer District, New Orleans, P.O. Box
60267, New Orleans, Louisiana 70160-0267. Commercial telephone: (504) 862-2527.

NOTE: Information, displays, maps, etc., discussed in the Post Authorization Change report are
incorporated by reference in the EIS.



1. SUMMARY
1.1. CONCLUSIONS AND FINDINGS

1.1.1. Purpose and Alternatives. The purpose of this study is to determine the feasibility of
providing hurricane surge protection for populated areas of the west bank of the Mississippi
River, west of the Harvey Canal. The study area is bounded by the Mississippi River on the
north, Sala Avenue to the Company Canal and Bayou Segnette on the east, by the Jefferson /
St. Charles Parish line on the west, and by the Cataouatche levee on the south (see Plate 2).
Two alternatives were studied in detail. Within those alternatives, three levels of protection:
100-year, 200-year, and standard project hurricane (SPH) were analyzed for each alternative
(see Post Authorization Change (PAC) Report). Several environmental features were also
evaluated. These would serve to reduce or offset environmental losses that could result from
using structural measures to provide hurricane protection.

1.1.2. Rationale For The Recommended Plan. Plan 1C, constructed to the SPH (500-year)
level of protection, is the Recommended Plan. This plan would reduce the potential for
catastrophic loss of life and property damage as a result of hurricane surge flooding. Adverse
environmental impacts would be minimized by following the existing non-Federal levee. The
SPH level of protection corresponds to the level of protection already provided to the
surrounding New Orleans metropolitan area.

1.1.3. Environmental Features. The project is designed to use existing rights-of-way and
levees wherever possible to minimize environmental damage. Borrow material would be
obtained from an area of early-successsional stage forests and from canals that would be
excavated as part of the work plan. The slopes of the resulting interior pit and both borrow
canals would be graded to 1.0 vertical on 4.0 horizontal. This slope would provide areas
suitable for fish spawning. The recommended mitigation plan for this project calls for the
purchase of 39 acres of early successional stage bottomland hardwoods within the study area
near Bayou Segnette State Park and would include bottomland hardwood habitat development.
This acreage is planned to be annexed to the Louisiana Office of State Parks. Material for
levee construction near the state park would be obtained from a borrow pit just off the park
property but adjacent to the interior borrow/drainage canal. Material for the remainder of the
levee and berm construction would be obtained from both the exterior and the interior borrow
canals. Material for the South Kenner Road upgrading would come from the Davis Pond
Freshwater Diversion outlet channel area excavation. Mitigation features would be
implemented simultaneously with other project construction. The analysis indicates that these
mitigation measures would offset project-caused wildlife and fishery-related losses (see
Appendix C, Section 4, Habitat Mitigation).
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1.1.4. Environmental Impacts. The Recommended Plan would directly impact approximately
57 acres of drained early successional bottomland hardwoods. The vast majority of lands that
would be directly impacted by construction are within an existing levee or road right-of-way.
Almost all lands that would be enclosed by the proposed protection systems are already
enclosed and have been under forced drainage for approximately 30 or more years.
Undeveloped drained lands would be developed at a similar rate with or without the proposed
protection system; therefore, indirect impacts to those resources and associated resources due
to the proposed action would be essentially non-existent. There would be temporary adverse
impacts to aquatic resources during construction in the area of the floodwall in front of the
Bayou Segnette pumping station, in the exterior borrow canal, and to a lesser extent, in the

interior borrow/drainage canal.

1.1.5. Threatened and Endangered Species. Letters of inquiry were sent to the U.S. Fish and
Wildlife Service (USFWS) and the National Marine Fisheries Service (NMFS) regarding
threatened and endangered species in the study area and possible adverse affects. Responses
from both agencies were negative as to the probability of any significant adverse affects. A
telephone call to Mr. Andy Dolan of the USFWS on August 8, 1996, reaffirmed the validity
of their response.

1.1.6. Executive Order (E.Q.) 11988. E.O. 11988, Floodplain Management, deals with
minimizing or avoiding adverse impacts associated with the base floodplain unless there are
no practicable alternatives. It also involves giving public notice of proposed actions that may
affect the base floodplain. The proposed action would not accelerate development of the
floodplain for the following reasons. Development of the study area is more closely related
to access routes and the need for affordable housing space than flooding potential. Conditions
conducive for development were established initially when the area was leveed and forced
drainage was initiated in the middle 1960’s.

1.1.7. Executive Order 11990. E.O. 11990, Protection of Wetlands, has been important in
project planning. It is acknowledged that much of the area enclosed by the existing levee
consists of wetlands. However, by following the existing alignments and working in
developed areas, there would be minimal direct adverse impacts to wetlands for this project.
Any increased size of the interior borrow/drainage canal as a result of levee enlargement
would result in increased capacity; however, this would have essentially no indirect effect on
the rate of drainage from the basin. No increased pumping station capacities are a part of this
action. The acquisition, habitat development, protection, and management of the 39-acre
mitigation site would mitigate all lost habitat value attributable to direct construction as
determined by the Habitat Evaluation System.
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1.1.8. Clean Water Act: Section 404(b)(1) Evaluation and Section 401, State Water Quality
Certification.

1.1.8.1. General. Section 404(b)(1) guidelines were used to evaluate the discharge of dredged
or fill material for adverse impacts to the aquatic ecosystem (see Appendix C, Section 2).
The following actions would be taken to minimize the potential for adverse environmental
impacts. The existing levee alignment would be followed in construction of the proposed
levee. A cofferdam would be constructed at the area in front of the Bayou Segnette Pumping
Station. Dredged material placement would be accomplished by dragline or bucket dredge
which would minimize turbidity and suspended solids. Riprap stone armorment would be
included in the wave berm in areas subject to significant wave impact and to minimize
erosion into the exterior borrow canal. All sloped areas would be seeded. Impacts to
forested wetlands would be mitigated as described previously. Non-forested wetlands,
consisting of mown levee grasses or grazed pasture, were not mitigated because of their low
value to fish and wildlife resources. The proposed project complies with the requirements of
the guidelines. State water quality certification (Section 401) by the Louisiana Department of
Environmental Quality (DEQ) was pursued instead of Section 404(r). The DEQ approval
letter completed the certification process.

1.1.8.2. Regulatory Requirements. Any action not described in paragraph 4.3.3, 4.3.4, and
4.3.5 would consist of actions not covered by the Section 404(b)(1) evaluation within
Appendix C or any other environmental documentation. Any such development action would
quite likely require a 404 permit from the New Orleans District since much of the land within
the levee is considered to be regulated wetlands.

1.1.9. Consistency with Coastal Zone Management (CZM) Program. The New Orleans
District, U.S. Army Corps of Engineers, has determined that construction of required
protective features in conjunction with the proposed Westwego to Harvey Canal, Louisiana,
(Lake Cataouatche) Post Authorization Change Study is consistent, to the maximum extent
practicable, with the guidelines of the State of Louisiana’s approved Coastal Zone
Management Program. A CZM consistency determination was prepared and provided to the
Louisiana Department of Natural Resources (DNR) (see copy in Appendix C, Section 3). The
letter of approval from the Louisiana DNR completed consistency requirements.

1.2. AREAS OF CONTROVERSY AND UNRESOLVED ISSUES

There has been considerable public concern regarding landfills in the study area; however,
there has not been any controversy regarding the proposed action. The alignment of the levee
from U.S. Highway 90 (U.S. Hwy. 90) to the railroad is currently planned on the South
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Kenner Road. The Greater New Orleans landfill on the west side of South Kenner Road has
been scheduled for closure, and as of late 1996 is operating under a settlement agreement (an
extension of its current permit) with the Louisiana Department of Environmental Quality.
This settlement agreement allows the landfill to continue to operate until a designated
capacity is reached, but no later than through 1999. Also, the original closure plan has been
revised and amended to incorporate additional requirements. There is considerable public
pressure for ceasing operation without the recommended closure. If closure is accomplished
as planned, the levee alignment may be changed in that area to take advantage of the closed
landfill. An application for another landfill proposed to be located on the opposite side of

South Kenner Road had been denied; however, the denial is in litigation.

TABLE 1.3

ENVIRONMENTAL COMMITMENTS
WESTWEGO TO HARVEY CANAL, LOUISIANA
LAKE CATAOUATCHE AREA
POST AUTHORIZATION CHANGE '

on them. Thus, construction in landfill area would
be done with no excavation in landfill.

APPLICABLE CONCERN COMMITMENT LOCATION
RESOURCE IN EIS

Bottomland Wildlife Habitat Unavoidable direct habitat losses of these resources 433
Hardwood Forests would be mitigated by the acquisition of a nearby

39-acre early successional stage bottomland

hardwood forest tract and would include fencing,

habitat development, and operation and

management of the tract for bottomland hardwood

wetland habitat.
Recreation Floodwall Impact Aesthetic treatment of floodwall and gates within 433,
Resources (Also on Aesthetics and the state park boundary on approximately 1.4 miles 5.25,
Noise, Air Quality, Noise of levee. Aesthetic plantings are included. &
and Aesthetics) Floodwall construction would be done during low- 527

use season, as possible and practical, to minimize

recreation impacts, especially in high-use areas

such as the boat launching and cabin areas.
Hazardous, Toxic, Construction in The upgrading of South Kenner Road would be 43.3
& Radioactive Landfill area done by depositing hauled materials, compaction of &
Wastes the materials, and finally, rebuilding a road surface 5.2.8
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3. NEED FOR AND OBJECTIVES OF ACTION
3.1. STUDY AUTHORITY

The study was authorized by resolutions adopted November 10, 1965 and May 6, 1966 by the
Committee on Public Works of the United States Senate, and by resolutions adopted May 5,
1966 and October 5, 1966 by the Committee on Public Works of the U.S. House of
Representatives. The text of these resolutions is quoted in the report. The purpose of the
study is to determine the feasibility of providing hurricane protection to that portion of the
west bank of the Mississippi River in the area known as the Lake Cataouatche area and
located between Bayou Segnette and the St. Charles Parish line.

3.2. PUBLIC CONCERNS

The public is concerned about the present inadequate hurricane surge protection in the project
area. Local and Federal levees exist in the area, but local levees are deficient in grade and
cross-section to the extent that flooding occurred in October - November, 1985, during
minimal hurricane Juan. During the scoping process, segments of the public expressed the
desire that environmental impacts associated with increased hurricane protection be

minimized.
3.3. PLANNING OBJECTIVES

The following planning objectives were established in response to the identified problems,
needs, and opportunities. These include 1) provide adequate hurricane protection to that area
of the West Bank of the Mississippi River in the vicinity of New Orleans from approximately
Sala Avenue westward to approximately the Jefferson/St. Charles Parish line; 2) maximize the
proposed action’s contribution to the nation’s economic development by reducing
hurricane-related flood damages; and 3) minimize adverse impacts to the natural environment
and to the social well-being of those individuals located in the study area.
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4. ALTERNATIVES
4.1. PLANS ELIMINATED FROM FURTHER STUDY

4.1.1. The PAC report presents a detailed description of the alternative plans considered and
eliminated during the study. A brief description of those plans is presented in this section.

4.1.2. Plan 1A (Exterior Alignment/Levee) 100/200/SPH Protection. Alternatives involving
100-year, 200-year, and SPH protection consisting of a new enlarged levee constructed along
the existing perimeter levee were eliminated. This alternative included levee material being
taken from the protected side of the interior borrow area. The close proximity of the interior
and exterior canals do not provide for the enlargement of the existing levee. This alternative
was eliminated due to high relative costs with no additional benefits.

4.1.3. Plan 2A (Interior Alignment/Levee) 100/SPH Protection. A levee alternative that
followed an interior alignment adjacent to existing drainage canals (see Plate 5) was
eliminated due to high constuction costs, and excessive direct adverse impacts to forested
lands. The local sponsor strongly opposed this alternative.

4.1.4. Plan 2B (Interior Alignment/Floodwall) 100/200/SPH Protection. The floodwall

alternative that followed the same alignment as Plan 2A was eliminated due to high
construction costs, and excessive direct adverse impacts to forested lands. The local sponsor
also strongly opposed this alternative.

4.2. FUTURE CONDITIONS WITH NO FEDERAL ACTION

4.2.1. Without implementation of the proposed project, it is probable that flooding as a result
of inadequate hurricane protection and the possibility of catastrophic flooding with the
occurrence of a hurricane with a less frequent chance of occurrence would occur. Social and
economic impacts would continue to affect those individuals affected directly by flooding and
those persons who pay higher flood insurance because of the inadequate protection system.

4.2.2. The area would continue to be developed since it has been leveed and under pumped
(forced) drainage since the middle 1960’s. This drainage would result in the continued
development of wooded sites into cleared sites. Subsidence would continue to occur as the
foundation soils of the entire area are dried by the forced drainage system.

4.2.3. Three landfills are located on the west side of the study area. The landfill on the west
side of South Kenner Road (Greater New Orleans landfill) has been ordered for closure by
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the Louisiana Department of Environmental Quality (LDEQ), but a time extension was
granted in 1995. Detailed plans for closure have been developed with final closure
anticipated by approximately 1999. An application has been made for a proposed landfill east
of South Kenner Road and adjacent to the Kelven tract landfill. The application has been
denied both by the Jefferson Parish Council and the LDEQ. The Jefferson Parish denial of
the permit has been upheld by the Louisiana 5th Circuit Court of Appeals. However, one
phase of the Jefferson Parish Council denial was still in litigation in November, 1996.

4.3. PLANS CONSIDERED IN DETAIL

4.3.1. The alternatives are described in detail in the PAC report. The alternatives are
described concisely below.

43.2. Plan 1B (Exterior Alignment Floodwall 100/200/SPH). A floodwall would be

constructed to Standard Project Hurricane (SPH) level of protection from the end of the
authorized Westwego to Harvey floodwall on the west side of Bayou Segnette past the Bayou
Segnette Pumping Station, along the alignment of the existing perimeter levee to U.S.
Highway (Hwy.) 90 (see Plate 4). The floodwall would contain both pedestrian and vehicular
access gates in that segment within Bayou Segnette State Park and would be capped and
textured to blend into the park setting. From where the floodwall meets Hwy. 90, a tie-in
levee would be constructed on the north side of, and parallel to, the highway and would
extend westward approximately 1,000 feet to a point of tie-in with South Kenner Road. From
that point, a small levee would be constructed to the required grade over South Kenner Road.
The levee/road upgrading would extend from Hwy. 90 to the Texas and Pacific and Southern
Pacific Railroad. Material for that levee construction would come from the excess material
excavated from the outlet channel of the authorized Davis Pond Freshwater Diversion
Structure. Material necessary for any required levee upgrading within the park would come
from a borrow area just west of the park boundary. Material necessary for any remaining
required levee upgrading would come from a borrow area just east of the Catouatche
Pumping Station. Mitigation measures include wildlife crossings spaced to allow access over
the floodwall and acquisition of approximately 15 acres adjacent to Bayou Segnette State Park
with planting of tree seedlings and bottomland hardwood habitat development on that area.

4.3.3. Plan 1C (Exterior Alignment Modified Levee 100/200/SPH). (Recommended Plan).

A modified levee would be built to SPH level of protection. The protection would extend, as
with Plan 1B, from the end of the authorized Westwego to Harvey floodwall on the west side
of Bayou Segnette past the Bayou Segnette Pumping Station, along the alignment of the
existing perimeter levee to U.S. Hwy. 90, to the Southern Pacific Railroad (see Plate 6). A
floodwall with both pedestrian and vehicular access gates as required would be constructed in
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that segment of the existing levee within Bayou Segnette State Park. That floodwall segment
would be capped and textured to blend into the park setting. The remainder of the levee
would have one on three side slopes and a crown width of seven feet and would be
constructed in two lifts to achieve the desired level of protection. A floodside wave berm
would be constructed from the park boundary to approximately 1.1 miles west of the
Cataouatche Pumping Station. The material for that berm as well as the levee upgrading
would be obtained from the existing exterior borrow canal and the interior borrow/drainage
canal. Erosion protection consisting of rock armorment would be constructed on the flood
side of the wave berm. This would be required for that area where 